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lUNTINGTON NEW YORK 11743 516673-7200 FA < » 516673-7216

June 5, 1990

Mr. Bruce S. Yare
Industri-Plex Site Remedial Trust
c/o Monsanto Chemical Company
800 North Lindbergh Boulevard
St. Louis, Missouri 63167

Dear Mr. Yare:

Roux Associates, Inc. has performed a validation of the organic and inorganic
analytical data from ground-water samples collected from March 15,1990 through
March 22, 1990 at the Industri-Plex Site (Site) in Woburn, Massachusetts as part
of the Ground-water/Surface-Water Investigation Plan (GSIP). These analyses
were performed by ENSECO-ERCO (ERCO) of Cambridge, Massachusetts.
Samples were collected from twenty-one monitoring wells (OW-1, OW-1A, OW-4,
OW-6, OW-7, OW-10, OW-11, OW-12, OW-13, OW-14, OW-15, OW-16, OW-17,
OW-18, OW-18A, OW-19, OW-19A, OW-20, OW-21, OW-22 and OW-28).

Data validation guidelines presented by Roux Associates, Inc. in Appendix E of
the GSIP Work Plan (December 21, 1990) and guidelines in U.S. Environmental
Protection Agency (USEPA) Region I Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses (February 1, 1988 and modified
November 1,1988) and Region I Laboratory Validation Functional Guidelines for
Evaluating Inorganics Analyses (June 13,1988 and modified February 1989) were
followed. When differing guidelines were encountered, generally the stricter
guideline was followed.

The laboratory reports from ERCO are organized by ERCO project numbers,
which are assigned to each set of samples received on any one day. ERCO
performs their Quality Assurance/Quality Control (QA/QC) procedures for each
set of samples collected on the same sampling day. ERCO considers each
sampling day a different project. Therefore, because samples were collected over
a five day time period, there are five separate reports (with five different sets of
laboratory QA/QC documentation) from ERCO. In contrast, Roux Associates,

Doc #MO06609Y.8.49



Mr. Bruce Yare
June 5, 1990
Page 2

The results of the validation of the organic data are summarized in Table 1. All
of the ground-water data is summarized in Table 2. Details of the results of the
validation effort are summarized below.

Data Completeness

All analyses requested were performed by ERCO with the exception of Target
Compound List (TCL) pesticides and PCBs for OW-28. Insufficient volume of
water and the low yield of this well prevented the collection of the full suite of
requested analyses. An attempt was made to obtain sufficient sample volume for
these analyses on two separate occasions.

Holding Times

All samples were analyzed within the holding times with the exception of the
volatile organic compound (VOC) analyses for wells OW-16 and OW-17. These
samples were not preserved with HC1 at time of collection due to strong reactions
between the sample and the HC1 preservative. They were analyzed eight days
and nine days later respectively, which exceeds the seven day holding time for the
aromatic VOCs (benzene, toluene, ethylbenzene, xylenes). The positive results
and non-detects for the compounds in OW-16 and OW-17 should be considered
qualitative (A). OW-17 was resampled on April 25, 1990 and analyzed within the
correct holding time. The data from OW-17 is currently being validated.

GC/MS Tuning

The gas chromatograph/mass spectrometer (GC/MS) tuning performance results
were all within USEPA Region I guidelines.

Calibration

Guidance from USEPA Region I for instrument calibration for volatile and semi-
volatile compounds states that: 1) all response factors must be greater than or
equal to 0.05; 2) all percent relative standard deviations must be less than or
equal to 30 percent; and 3) all percent differences must be less than or equal to
25 percent. If the response factor for any compound is greater than 0.05, all
positive values are considered estimated and non-detects are considered unusable.
If the percent relative standard deviation is greater than 30 percent, positive
results for that compound are considered qualitative. If the percent relative
standard deviation is greater than 50 percent, all non-detects are considered
qualitative. If the percent difference is greater than 25 percent, all positive values
should be considered qualitative. If the percent difference is greater than 50
percent, all non-detects are considered qualitative.

Instrument calibration (initial and continuing calibrations) was not within limits
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If the percent relative standard deviation is greater than 30 percent, positive
results for that compound are considered qualitative. If the percent relative
standard deviation is greater than 50 percent, all non-detects are considered
qualitative. If the percent difference is greater than 25 percent, all positive values
should be considered qualitative. If the percent difference is greater than 50
percent, all non-detects are considered qualitative.

Instrument calibration (initial and continuing calibrations) was not within limits
for several of the VOCs. The continuing calibration was not within limits for
acetone and methylene chloride for samples collected on March 15, 1990 and
March 16, 1990 (OW-6, OW-12, OW-14, OW-17, OW-18, OW-18A, OW-19, OW-
19A, OW-20). Methylene chloride was not within limits for samples collected on
March 19, 1990 (OW-1A, OW-4, OW-9, OW-13, OW-15). The continuing
calibration was out of limits for acetone and methylene chloride for samples
collected on March 20, 1990 and March 21, 1990 (OW-1, OW-10, OW-11, OW-16,
OW-21, OW-22, OW-28). Positive values for these wells and compounds should
be considered qualitative.

Calibration was not within limits for several of the semi-volatile compounds. There
were problems on March 15, 1990 and March 16, 1990 with benzoic acid with
regard to the initial calibration and the continuing calibration. The positive values
should be considered qualitative for OW-16 and unusable for OW-12 and all non-
detects considered qualitative for OW-6, OW-12, OW-14, OW-17, OW-18, OW-
18A, OW-19, OW-19A, OW-20. Calibration problems with 2,4-dinitrophenol and
4-nitroaniline causes non-detects to be considered qualitative for samples collected
on March 15, 1990 and March 16, 1990 (OW-6, OW-12, OW-14, OW-17, OW-18,
OW-18A, OW-19, OW-19A, OW-20). Non-detects for 4-nitroaniline and 3,3
diclorobenzidine should be considered qualitative for samples collected on March
19, 1990 (OW-1A, OW-4, OW-9, OW-13, OW-15) due to continuing calibration
problems. Samples collected on March 20,1990 (OW-1, OW-10, OW-11, OW-16)
should be considered qualitative for non-detects for isophorone, 2,4-dinitrophenol,
4-nitroaniline, benzo(b)fluoranthene, and benzo(k)fluoranthene. Non-detects for
2,4-dinitrophenoi and 4-nitroaniline should be considered qualitative for samples
collected on March 21-22,1990 (OW-1, OW-10, OW-11, OW-16, OW-21, OW-22,
OW-28).

Blanks

The concentrations of compounds in laboratory, trip and field were blanks were
reviewed following USEPA Region I guidelines. If contamination was found in
any blank, positive values below five times the highest positive blank value for that
compound should be considered unusable. In the cases of metbylene chloride,
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acetone, toluene, 2-butanone and common phthaiate esters (which are considered
common lab contaminants by USEPA Region I guidelines), positive blank values
were multiplied by a factor of ten, and all positive values below that action level
should be unusable.

o VOC blanks contained methylene chloride in many of the lab blanks,
all of the trip blanks and all of the field blanks. All methylene
chloride positive values should be considered unusable (U).

o Acetone was detected in six trip blanks, three lab blanks, and one
field blank. Positive acetone values in wells OW-12, OW-16, OW-18,
OW-19, OW-19A, OW-20, OW-6, OW-21, and OW-28 should be
considered unusable since they are at the same magnitude as the
concentrations found in the blanks. OW-16 had an acetone
concentration of 37,000 ug/L which is not above the action level of
45,000 ug/L (calculated by multiplying 10 times the field blank
concentration of 9 ug/L and then multiplied by 500 as OW-16 was
diluted by a factor of 500) and should also be considered unusable
(U).

o Chloromethane was detected in trip blanks which affected samples
collected on March 19, 1990 and March 21, 1990. Positive
chloromethane concentrations in OW-1A and OW-21, both collected
on these days and having positive chloromethane concentrations of
the same magnitude as those in the trip blank, should be considered
unusable (U).

o Toluene was detected at 2 ug/L in Trip Blank Number 4, sent in with
samples collected on March 20, 1990. A positive toluene
concentration of 1 ug/L was found hi the sample for OW-11 and
should be considered unusable (U).

o 1,2-dichloroethene (total), 1,1,1-trichloroethane, trichloroethane, 2-
hexanone and total xylenes were all detected at estimated
concentrations in various blanks. As none of these compounds were
detected in any of the ground-water samples, these blank
concentrations do not affect any sample results.

o Two compounds affected the semi-volatile blanks. Bis (2-
ethylhexyl)phthalate was detected in the lab blank analyzed with
samples collected on March 19,1990. Three of the samples collected
that day had estimated concentrations for bis(2-ethylhexyl)phthalate.
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Due to the laboratory blank contamination, estimated concentrations
for these samples will be recorded as non-detects at the Contract
Required Detection Limit (CRDL).

o 2,6-bis(l,l-dimethyl)phenol was tentatively identified in three of the
lab blanks and one of the field blanks at similar concentrations. As
these concentrations are estimated, with the blank contamination, the
2,5-bis (1,1-dimethyl) phenol concentration of 9.1 ug/L for OW-22
should be considered unusable(U).

o No blank contamination was detected in the pesticide and PCB
blanks.

Surrogate Recoveries

All volatile and semi-volatile compounds had surrogate recoveries within the
contract required recovery ranges.

Surrogate pesticide recoveries were low for OW-20 (collected on March 16, 1990),
OW-13, OW-4, OW-9 (collected on March 19, 1990), OW-10 and OW-16
(collected on March 20, 1990).

Matrix Spike/Matrix Spike Duplicates

Although requested, the matrix spike and matrix spike duplicate samples were not
run by ERCO.

Field Duplicates

The field duplicate collected on March 21, 1990 at OW-21 had toluene detected
at 8 ug/L in the primary sample and not detected in the replicate sample (OW-
100). Therefore, both values should be considered qualitative. All other
concentrations for VOCs were within the acceptable limits of less than 30 percent
relative percent difference. Semi-volatile, pesticide and PCB field duplicates were
all within acceptable limits.

Internal Standard Performance

All samples were within the acceptable limits, with the exception of phenanthrene
for the semi-volatile analysis for OW-9. All associated compounds which are non-
detects (4,6-dinitro-2-methylphenol, N-nitrosodiphynylamine, 4-bromophenyl-
phenylether, hexachlorobenzene, pentachlorophenol, phenanthrene, anthracene,
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di-n-butylphthalate and fluoranthene), should be considered qualitative.

Pesticide Instrument Performance

Pesticide calibrations were less than 10 percent for 4,4'DDT for samples collected
on March 15,1990, March 16,1990 and March 19,1990. Pesticide calibration was
also out of advisory ranges for endosulfan II for samples collected on March 19,
1990 and March 21, 1990. However, as these compounds were not detected, the
calibrations do not affect the validation of the samples.

Dibutylchiorendate (DEC) (a calibration standard) retention times were out of
range (greater than 2 percent) for samples collected on March 19, 1990 and
March 20, 1990. DEC retention times were marginally out of range (2.1 and 2.3
percent) for two samples collected on March 19, 1990. As no positive values were
detected for these samples, this problem does not affect these sample results. For
samples collected on March 20, 1990, the DEC percent difference was out of
range for four samples, but as no other problems were identified with these
samples and no positive results occurred, the sample results are not affected.

Compound Identification

No positive concentrations of pesticides and PCBs were detected so compound
identification did not have to be checked.

Compound Ouantitation

Compound quantitation could not be performed because, as previously discussed,
matrix spike samples were not analyzed.

INORGANIC DATA

A summary of the results of the validation of the inorganic ground-water quality
data are provided in Table 1. Details of the results of the validation are provided
below.

Data Completeness

All analyses requested were performed by ERCO, with the exception of ferrous
iron (Fe+2), which was analyzed by Radian Corporation Laboratory, Austin, Texas.
Insufficient volume of water in OW-28 prevented sample collection of the full
suite of requested analyses. Sample collection was attempted on both March 21
and 22, 1990 for the required analyses but sample couldn't be collected for total
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suspended solids, suifate, suifide chloride, hexavaient chromium, chemical oxygen
demand, phosphate, bicarbonate and carbonate.

Holding Times

Holding times were exceeded for the following samples and analyses:

Samples # Days Over
Analysis Effected Holding Time Holding Time

bicarbonate, 14 Days OW-6, OW-19 1 day
carbonate OW-19A, OW-20,

FB-GW

hexavaient 24 hours OW-14, OW-18, 3 days
chromium OW-18A

OW-6, OW-19, 2 days
OW-19A, OW-20,
FB-GW

All results (positive values and non-detects) for the five samples affected by the
late analyses for bicarbonate and carbonate are considered quah'tative(A). As the
eight samples affected by the late hexavaient chromium analysis are non-detect
they all should be considered unusable (U) due to the exceeded holding times.

Calibration verification

Correlation coefficients for the calibration curves were greater than 0.995 for lead,
mercury and selenium on six occasions. None of the coefficients were greater
than 0.999. Therefore, sample results should not be affected.

Laboratory and field blank analyses

Suifate and bicarbonate were detected in both field blanks (FB-GW and FB-
GW2). Suifide, total phosphorus and total organic carbon were detected in FB-
GW2. Positive values below the action level of five times the highest value found
in a blank for these analytes should be considered unusable. Unusable
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bicarbonate sample values include those from wells OW-10, OW-15 and OW-19.
All sulfide values are considered unusable, with the exception of OW-16. Due to
the blank contamination, the OW-16 sulfide value should be considered
qualitative. Unusable total phosphorus sample values include all values with the
exceptions of these from OW-16, OW-18, OW-19 and OW-22. All total organic
carbon values are considered unusable with the exceptions of OW-12, OW-16 and
OW-17.

Estimated positive values for total calcium, total iron, total manganese, total
sodium and total zinc were found in one or both of the field blanks. However,
with the exception of zinc, all action levels for these metals remained below the
positive values. Total zinc action levels were higher than sample values for nine
wells. The seven wells (OW-6, OW-9, OW-12, OW-15, OW-16, OW-17 and OW-
21) with zinc values above the CRDL will be considered to have unusable zinc
results. The two wells (OW-1, OW-4) that had estimated values, between the DDL
and the CRDL, will be considered non-detect at the CRDLs.

In addition, total nickel was detected in a lab blank at 28.4 ug/L which causes
positive total nickel values to be considered unusable in five wells (OW-1 A, OW-
16, OW-17, OW-22, OW-28).

Estimated positive values were found in field blanks for dissolved barium,
dissolved calcium, dissolved iron, dissolved magnesium, dissolved sodium and
dissolved zinc. The barium, calcium, and magnesium blank values and action
levels are below the positive sample values.

The action levels for the dissolved iron concentrations in the blank results causes
the estimated positive values to be changed to non-detects at the CRDL for the
following wells: OW-1A, OW-4, OW-6, OW-10 and OW-19. Action levels for
dissolved sodium are higher than the sample values for OW-14, OW-1 A and OW-
21 which causes them to be considered unusable.

Action levels for dissolved zinc are higher than the values for OW-12, OW-17,
OW-19A, OW-19, OW-9, OW-4, OW-13, OW-15, OW-1A, OW-1, OW-21, OW-22,
OW-28. The dissolved zinc values for these wells should be considered unusable.

ICP Interference Check Sample Results

All samples met criteria.
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Matrix spike recoveries

Although requested, the matrix spike and matrix spike duplicate samples were not
run by the ERCO.

Laboratory and field duplicates

Since matrix spikes were not run, laboratory duplicate (matrix spike duplicate)
analyses were not performed.

Field duplicate precision was greater than the 30 percent difference recommended
by USEPA Region I guidelines for the following analyses: suifate, sulfide, total
phosphorus, total zinc and dissolved zinc. Therefore, values should be considered
qualitative (A) for sulfide, total phosphorus and total zinc. Suifate and dissolved
zinc had relative percent differences greater than 100 percent, so all results for
these two analyses should be considered unusable.

Precision on all other analyses was within acceptable ranges.

Laboratory Control Sample Results

All samples met criteria,

Furnace Atomic Absorption Results

All samples met criteria.

Serial dilution results

Serial dilutions were performed for metals analyzed by ICP. All were within the
10 percent difference in results with the exception of total zinc for sample OW-28,
collected on March 21, 1990, which had a percent difference of 14.4 percent.
USEPA Region I guidance suggests that if the percent difference is greater than
15 percent, then affected data should be considered qualitative. As there is field
and lab blank contamination and the percent difference is near to the 15 percent
Limit, the total zinc result for OW-28 should be considered qualitative.

Detection Limit Results

All samples met criteria.
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Sample Results

All samples met criteria.

If you have any questions or comments, please give us a call at (516) 673-7200.

Sincerely,

Martha M. Smith
Project Geologist

William Sarni
Vice President

Doc XMO06609Y.8.49
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Table l~Pacre 1
of Data Validation Recommendations

VOLATILE ORGANIC COMPOUND DATA

Data
Quality

QA/QC
Problems

Effected
Samples

Unusable (U) Blank
contamination and
instrument
calibration
problems

Blank
contamination

Acetone in samples OW-6, OW-
12, OW-16, OW-18, OW-19, OW-
19A, OW-20, OW-21, OW-28

Methylene Chloride in samples
OW-12, OW-14, OW-17, OW-18,
OW-18A, OW-6, OW-19, OW-19A,
OW-20, OW-1A, OW-4, OW-9, OW-
15, OW-16, OW-1, OW-10, OW-11,
OW-21, OW-28

Toluene in OW-ll
Chloromethane in OW-1A, OW-21

Qualitative
(A)

Quantitative
(B)

Holding time
exceeded

Instrument
calibration
problems

Poor replicate
precision

No problems

Benzene in OW-17, OW-16
Ethylbenzene in OW-17, OW-16
Toluene in OW-17, OW-16
Xylene in OW-17, OW-16

Acetone in OW-14, OW-17
Methylene Chloride in OW-13

Toluene in OW-21

All remaining volatile organic
compounds

ROUXASSC INC
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Table l~Pacre 2
Summary of Data Validation Recommendations

SEMI-VOLATILE ORGANIC COMPOUND DATA

Data
Quality

QA/QC
Problems

Effected
Samples

Unusable (U)

Qualitative
(A)

Raised
detection
limit

Quantitative
(B)

Instrument
calibration
problems

Tentatively
Identified
Compound with
blank
contamination

Instrument
calibration
problems

Blank
contamination

No problems

Benzoic Acid in OW-12

2,6-bis(1,1-dimethyl)phenol in
OW-22

Benzoic Acid in OW-6, OW-14,
OW-17, OW-18, OW-18A, OW-16,
OW-19, OW-19A, OW-20

2,4 dinitrophenol in OW-12,
OW-14, OW-17, OW-18, OW-18A,
OW-6, OW-19, OW-19A, OW-20,
OW-1, OW-10, OW-11, OW-16, OW-
21, OW-22, OW-28

4-nitroaniline in all samples

3,3 dichlorobenzidine in OW-
1A, OW-4, OW-9, OW-13, OW-15

Isophorone in OW-l, OW-10, OW-
11, OW-16

Benz o(b)fluoranthene and
Benzo(k)fluoranthene in OW-1,
OW-10, OW-11, OW-16

Bis(2-ethylhexyl)phthalate in
OW-1A, OW-4, OW-13 replicate

All remaining compounds
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Table 1-Paae 3
Summary of Data Validation Recommendations

PESTICIDE AND PCS DATA

Data QA/QC Effected
Quality Problems Samples

Quantitative No problems All pesticide and PCB
(B) compounds
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Table 1-Paae 4
Summary of Data Validation Recommendations

MISCELLANEOUS INORGANIC DATA

Data
Quality

QA/QC
Problems

Effected
Samples

Unusable (U)

Qualitative
(A)

Holding time
exceeded

Poor replicate
precision

Blank
contamination

Blank
contamination and
poor replicate
precision

Quantitative
(B)

Holding time
exceeded

Blank
contamination

No problems

Hexavalent Chromium in OW-14,
OW-18, OW-18A, OW-6, OW-19,
OW-19A, OW-20

Sulfate in all samples

Total Organic Carbon in OW-14,
OW-18, OW-18A, OW-6, OW-19,
OW-19A, OW-20, OW-1A, OW-4,
OW-9, OW-13, OW-15, OW-1, OW-
10, OW-11, OW-21, OW-22, OW-28

Bicarbonate in OW-19

Sulfide in all samples except
OW-16

Total Phosphorus in OW-12, OW-
14, OW-17, OW-18A, OW-6, OW-
19A, OW-20, OW-1A, OW-4, OW-9,
OW-13, OW-15, OW-1, OW-10, OW-
11, OW-21

Bicarbonate and carbonate in
OW-6, OW-19A, OW-20

Carbonate in OW-19

Total Organic Carbon in OW-12,
OW-17, OW-16

Sulfide in OW-16

All remaining analytes
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Table 1-Pacre 5
Summary of Data Validation Recommendations

METALS DATA

Data
Quality

QA/QC
Problems

Effected
Samples

Unusable (U)

Qualitative
(A)

Blank
contamination

Blank
contamination and
poor replicate
precision

Blank
contamination

Poor replicate
precision

Total Nickel in OW-lA, OW-16,
OW-17, OW-22, OW-28

Dissolved Iron in OW-28

Dissolved Sodium in OW-14, OW-
1A, OW-21

Total Zinc in OW-12, OW-17,
OW-6, OW-9, OW-15, OW-16, OW-
21

Dissolved Zinc in all samples

Dissolved Barium in all
samples

Dissolved Calcium in all
samples

Dissolved Magnesium in all
samples

Dissolved Iron in OW-12, OW-
14, OW-17, OW-18, OW-18A, OW-
19A, OW-20, OW-9, OW-13, OW-
15, OW-1, OW-11, OW-16, OW-
21, OW-22

Dissolved Sodium in OW-12, OW-
17, OW-18, OW-18A, OW-6, OW-
19, OW-19A, OW-20, OW-4, OW-9,
OW-13, OW-15, OW-1, OW-10, OW-
11, OW-16, OW-22, OW-28

Total Zinc in OW-14, OW-18,
OW-18A, OW-19, OW-19A, OW-20,
OW-lA, OW-13, OW-10, OW-11,
OW-22, OW-28
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Table 1-Page 6
Summarv of Data Validation Recommendations

METALS DATA

Data
Quality

QA/QC
Problems

Effected
Samples

Qualitative Blank Total Zinc in OW-4, OW-l
(A) and raised contamination and
detection poor replicate
limit precision

Raised
detection
limit

Quantitative
(B)

Blank
contamination

No problems

Dissolved Iron in OW-6, OW-19,
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Table 2. Sumwrr of Analyse* ior Volatile Organic Compounos In Ground Water

Well Designation: OU-1 OW-1A OW-4 OW-6 OW-9 OW-10 OW-11 OU-12
Sample Date: 3/20/90 3/19/90 3/19/90 3/16/90 3/19/90 3/20/90 3/20/90 3/13/90

Volatile Organic Compounds
(Concentrations in ug/L) CRQL

Chloromethane
BronooMtaane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon dHulfide
1 . 1-Diehloroethene
1 , 1-Dlchloroethane
trans -1 ,2-Dichloroethylene
Chloroform
1 , 2-Diehloroethane
2-Butanone
1 , 1 , 1-Trichloroetnane
Carbon tetrachioriae
Vinyl acetate
BronodichloroOM thane
1,1,2, 2-Tetracnloroethane
1 , 2-Dlchloropropane
trans -1 , 3-Dlchloropropene
Trlchloroethene
DlbroaochloroaM thane
1,1, 2-Tr ichloroethane
Benzene
cls-1 , 3-Diehloropropene
2-Chloroethylvlnyl ether
BroBoform
2-Hexanone
«-M«thyl-2-pentanone
Tetrachloroethene
Toluene
Chloro benzene
Ethylbenzene
Styrtne
Total xylenej

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5

i
5
i
5
5
5
5
5
5
10
10
5
5
5
5

-

1 A
<10 B
<10 B
3 A
5 U

<10 B
<3 B
<3 B
<3 B
<3 B
<3 B
<3 B
<10 B
<S B
<5 B
<10 B
<S B
<5 B
<5 B
<3 B
<3 B
<3 B
<3 B
<5 B
<3 B
<3 B
<3 B
<3 B
<10 B
<10 B
<3 B
23 B
<5 B
<S B
<5 B

2 U
<10 B
<10 B
<10 B

3 U
<10 B
<3 B
<3 B
<3 B
<3B
<3 B
<5 B
-10 B
<5 B
<5 B
<10 B
<5 B
<5 B
<3 B
<3 B
<3 B
<3 B
<3 B
<3 B
<3 B
<3 B
<5 B
<3 B
<10 B
<10 B
<3 B
<3 B
<5 B
<5 B
<5 B

^ xo
^ 10
** 10
1̂0
12
6
<5
<5
<3
<5
<5
<5
<10 B
<5 B
<5 B
<10 B
<3
<5
<5
<5
<5
<3
<3
<5
<3
<3
<3
<3

< 10
^ 1 0
<3 B
<5 B
<5 B
<5 B
<5 B

<10 B
<10 B
<10 B
<10 B
13 0
<10 U
<3 B
<5 B
<5 B
<3 B
<5 B
<5 B
'10 B

3 A
<5 B
<10 B
<5 B
<3 B
<5 B
<5 B
<3
<5
<S
<5
<3
<3
<5
<3 B
<10 B
<10 B
<5 B
<5 B
<5 B
<5 B
<5 B

<10 B
<10 B
<10 B
<10 B
13 U
<10 B
<3 B
<3 B
<3 B
<3 B
<3 B
<3 B

<10 B
<5 B
<5 B
<10 B
<3 B
<3 B
<3 B
<5 B
<3 B
<3 B
<3B
<3 B
<3 B
<3 B
<3 B
<3 B
<10 B
<10 B
<3 B
<3 B
<5 B
<5 B
<5 B

1̂0
^ 10
^10
< 10

^10
<3
<3
<5
<3
<3
<5 B

<10 B
<5 B
<5 B
<10 B
<3 B
<3 B
<5 B
<5

<3
<3
<3
<5
<3
<3
<3
<3

cl 0
< 1 Q

<3 B
<S B
<5 B
<5 B
<5 B

<10 B
<10 B
<10 B
<10 B
2 U

<10 B
<3 B
<3 B
<3 B
<3 B
<3 B
<5 B
'10 B
<5 B
<5 B

<10 B
<5 B
<5 B
<S B
<5 B
<5 B
<3 B
<5
<5
<5
<5
<5
<3
<10 B
'10 B

1 U
<5 B
<5 B
<5 B
<5 B

<10 B
<10 B
<10 B
<10 B
a u
16 0
<3 t
<5 B
<5 B
<5 B
<5 B
<5 B

•. ;o B
'5 B
<3 B

<10 B
<5 B
<3 B
<3 B
<5 B
<3 B
<5 B
<3 B
46 B
<5 B
<3 B
<3 B
<3 B
<10 B
<10 B
4 A

<5 B
<5 B
<5 B
<5 B

IDL

2
2
2
2
2
2
1

1

1
1

1
1

1

1
1
1
1
2
1
2
2

-1
1

-
'-

* - Indicates a replicate sample
CRQL - Contract Required Quantltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

ROUX ASSOCIATES INC
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Table 2. Sundry of Anaiy,., for Volatile Organic Compouna. in Grouna W.c.r

?M« 2 or 21

Well Designation: OW-13
Sample Date: 3/19/90

Volatile Orfanic Compound*
(Concentrations in ug/L) CRQL

OW-13*
3/19/90

GU-U
3/15/90

GW-15
3/19/90

OU-16
3/20/90

OW-17
3/15/90

OW-18
3/15/90

OW-18A
3/15/90

IDL

Chloromethan. 10 <1Q ,
<***"tnto* 10 <10I

Vinyl chloride 10 £
Chloroethan. ,„ £ \
Methylene chloride j ... .
Ac-to~ 10 <ioi
Carbon di.ulf ide 5 <5 ,
1,1-Dlchloroetnene 5 <5 \
1.1-Dlchloroetnana 5 <3 j
tran»-1.2-Dlchloroethylene 5 <« i
Chloroform 5 ^ j
1.2-Dichloroethane 5 ,. .
2-Butlnon- 10 < i o i
- • » .^-Trlchioroetnane 5 < j
Carbon cetraeniona* 5 , . 1
Vinyl acetate 10 ^* j
Bromoaiehloroaietnane 5 <5 j

' * * 2~T*C iTeicnj. oroerrflan* s c
1 .2-Oichloropropane 5 ( 5 j
trana-1.3-DichioroproPene 5 < « ,
Trlchioroethene j <3 j
Dibromochiorometnane 5 <5 j
1.1.2-Trichloroethane 5 ,« ,
Benzene t5 k i
ei«-1.3-Dichloropropene 5 <5 ,
2-Chloroethylvlnyl ether 5 <3 i

!rr°f0r" 5 <i2-H.«anone , J j
»-M«thyl-2-pentanona 10 <1Q ,
Tetrachioroethene 10 <1Q ,
Toluene .5 <5
Chlorobenxene 5 <3 j
Ethylbenzene 5 . \

'tyr'n- 5 <s ;Totai xyienea 5 <5 ,

<10 I
( <10 1

<10 I
<10 I

i <5/
I 57
1 <5 I
1 <3I
1 <3I
1 <3I
1 <31
1 <51
1 '10 I
1 <5 I
1 <S I
1 <10 1
> <5I
I f t . |
• ^3 .

1 <SI
> <5 1
1 < 5 1
1 <51
1 < 5 1
k 4 1

1 < 5 I
1 <3I
1 <5I
1 <5I
1 <10 I
> <10 I
1 < 5 I
1 <5 !
1 < 3 I
1 <5I
! <5 !

) <10 I
1 <10 I
1 <10 I
1 <10 1
I 7 I
i <10>
1 <5!
» <3l
1 <3I
1 <5I
1 <3 I
I <5 !
1 ^10 I
1 <5 !
1 <5 1
) <10 !
i <5 I
1 <5 1
1 <5 I
> <3 I
» < 5 I
I <51
> < 5 I
k <5 1
1 <3I
> < 5 I
1 <5I
I <3!
I <10 1
! <10 I
1 < 3 F
» <5 I
> <5 !
> <5 !
1 <i !

> <10 I
1 <10 1
1 <10 1
1 UO 1
I 61
V <10 1
1 <31
1 <31
1 <3 ]
» <5I
1 <5 1
1 <51
1 <10
1 <5
1 < 5 1
> <10
1 <3 1

<5
1 <3 1
1 <5 1
I < 5 1
1 <5 1
1 < 3 I

<5 I
I <S I
1 <3 I
1 <3I
I <3 I
) <10 1

<10 1
t <5 1
1 <S 1

<5 I
1 <5 1
1 <i I

••••••••••••••••••••••••IkK

1 <5000 I
1 <5000 1
» < 5000 1
J <5000 I
J 780 I
1 370001
J <2300 ]
) <2500 1
> <2300 1
> <2500 1
> <2500 1
> <2500 1
i > 5000 1
S <2500 1
1 <2500 1
> < 50001
S <2300 1
) <2500 1
i <2500 1
» <2300 1
> <2300 1
> <2500 1
1 <2500 I
> <2300J
t <2300 I
> <2500 I
> <2500 I
> <2500 I
1 <5000 !
I <5000 I
> 29000 /
S <2500 I
> <2500 /
J <2500 !
! <2300 i

•̂̂ •̂ •̂ •̂H^

» <230 I
1 <230 I
> <250 1
1 <230I
' 160 t
' <230>
> <1301
> <130 I
1 <130]
I <130 1
) <1301
> <1301
1 <250 1
1 <130 1
1 <130 I
> <250 1
I <130 1

1 < 130 ;
1 <1301
1 <130 1
> <1301
> <1301
I <130 1
^ 2000 i
I <130I
1 <130 I
« <130 J
1 <130 I
1 <250 I
) <250 I
k <130>
1 <130 !
k <130>

^130 I
k <130>

"̂  ••B -̂̂ B.

•>« -̂«M .̂HMM.

» <10 I
I <10 1
» <10 1
1 <10 1
' 51
t 61
» < S 1
» <51
« 2J
» < 5 J
> < 5 ]
> <5
» <10
1 <5
1 <5
1 <10 1
> <5]
) <5 1• ^ J

1 < 5 1
» < 5 1
1 < 5 I
» <51
» < 3 1
k < 5 I
» <5 J
1 < 3 I
1 <5I
> <31
1 <10 I
> <10 1
k <5l
1 <5 !
k <5 J
1 <5 !
k <5 !

•~^—^^^—^—

•̂ •̂ •̂ •̂̂ WB

» <10 I
> <10 1
» <10 1
» <10 1
1 9
J <10 1
» <51
1 <5
* Zt
» <5
J <5
S <5
J -10
J <5
J <5
i <10 1
1 <5

1 <*. i^ j
» <5!
> < 3 I
» < 5 I
1 <31
» < 5 I
» < 5 1
1 < 5 I
1 <3I
» <5 I
1 < 3 I
1 <10 1
1 <10 I
1 <3 J
1 <5I

<5 !
» 0 I
1 <5I

•"•e.™ •B_^e_^H^_

••••••••••••••••••V

1 2
1 2
) 2
» 2
1 2
1 2
1 1
1 1
* 1
) 1
1
1
)
1
J
!
t
1 i

1 1
1 1
1 1
1 1
1 1
I 1
1 1
t 2
1 1
i 2
» 2
1 1
» 1
1 1
) 1
1 i

1

•e^BBB^BB^^BBBB

* - Indicate* * replicate laaple
CRQL - Contract Required Quantitation Limit
IOL - InjtruMnt Detection Limit

Validation Code*

B - Quantitative data
A - Qualitative data
U - Unuaable aata

I INC DOC* M006609Y.8.49
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Table i ry ot AMI,,., tor Vol.tii. Or.anic Compouna* in Ground W.t.r

Well Deaignatlon: ow-19
Sample Date: 3/16/90

Volatile Or«antc Compound*
(Concentration* in U«/L) CXQL

OH-19A
3/16/90

3W-20
3/16/90

OW-21
3/21/90

OW-21*
3/21/90

OW-22
3/21/90

OU-28
3/22/90

IDL

Chloro—w-0. 10 <1Q 1
Bro^eth^ IQ H
Vln,l chloride 10 £
Chloro.th«». 1() °
Mathylene cnlonde 5

'̂!0n' 10 6
Carbon di*ulflde , ° ,
1.1-Dlchloroetnene 5 "
1.1-Dlchloroethane 5 I .
=ran.-l.2-Dlchioro.thrl.n. 5 <?
Chloroform 5 **
1.2-Dlchloro.than. 5 " J
2-Butanon. .„ J
1.1.1-Trichloroetnane 5 <3 ,
Carbon cetracnlonde 5 ,, .
Vinyl acetate 13

 5

BroBodlchloroaathane 5 <j ,
1.1.2.2-Tctraenloroethane i <3 j
1,2-Dlchloropropane j <3 .
trana-l,3-Dlchioropropene 5 <s ,
Trichloroethene 5 '
Dlbro.ochlorom.than. j ^
1.1.2-Trlchioro.than. j ,, .
Benzene , 3 'S O 1
ct.-l.3-Dlchloroprop.il. i '
2-Chloroetnrlvlnri ether 5 ,. ,

^T0*0™ 5 «s2-«-«~~ 5 <j
<i-N.th,l-2-pentanone 10 <10 .
Tetrachloro.th.ne 10
Toluene « u '_ , 5 <s i
Calorobensene « ^
Eth,l benzene 5 , J

!tyr"" 5 <5
iQtal xylene* 5 <5

••̂ •̂ •̂ HMHM

I <10 ]
> <10 1
> <10 1
i <10 1
' 51
' 111
> <31
» <5I
1 < 5 1
> < S 1
> < i l
» < 5 I
* <10 1
J < 5 I
» <5I
» <10 I
« < 5 I
> < i l
1 01
1 01
I 01
1 01
» 01
» 0!
» 01
» 01
> 01
I 01
> <10 1
1 <10 1
» 01
» 0!
> 0!
1 01
> 01

.

•̂ •̂ •̂ •̂ ••̂

I <10 I
1 <10 1
I <10 1
1 <10 1
J 51
J 91
» <51
> 01
» 51
) 281
> < S I
1 <51
) -.10 1
» <S!
» 0 1
I <10 I
1 01
1 0!
» 0!
» <51
I 0!
» 01
I 0!
» 01
1 01
1 01
» 01
I 0!
> <10 !
1 <10 1
» 3J
» 0 !
1 0!
> 0 1
> 3 t

1 I t
> <10 1
1 <10 1
> <10 1
J 21
' 2t
» 01
1 01
» <51
> 01
1 21
1 01
> <10 1
» 01
» 01
> <10 1
» <5I
I < 5 1
> 01
I 01
» 01
» <51
1 <5I
» 0!
1 0!
1 01
1 0!
I 01
> <10 1
1 <10 I
i S 1
1 01
1 0 I
1 0 !
k 0 1

I <101
) <10 I
1 <10 1
I <101
1 31
1 U
> 01
1 01
» 01
1 01
t 2i
> <51
> <10 1
J <51
> <51
i <10 1
1 01
» <51
I 01
I 01
> <51
> 01
1 01
> 01
1 01
> 01
1 01
1 01
1 <10 1
! <10 I
I <3 1
1 <31
> 0!
1 01
> 0 1

••«•«— ̂••MM.

> <101
1 <10 1
1 <10 1
> <101
J 01
J <10 I
» 0]
» 01
» <5I
» 01
^ 61
» < i l
» <10 1
1 <5 1
» 01
> <10 I
» < S I
1 01
» < S 1
» < 5 1
» 01
» 01
1 01
» <S1
» <31
» 01
1 01
1 0!
> <10 1
1 <10 1
1 1 1
1 0!
1 0!
I 01
1 01

•— — — i — -
» <10I
1 <10 1
» <10 1
1 <10 1
' 21
I 9 1
« <51
» 01
• 01
» 01
» 2 j
> <51
' '10 1
S 0!
» 01
J <10 1
» < 5 I
» < 5 1
! < 5 I
1 01
» 01
» 01
» 01
» 01
• 01
» 01
• 01
» 01
1 <10 I
» <10 1
> 381
1 01
» <51
1 0!
> 0 !

•̂ •̂ •̂ •̂••e^eeHaH

'

» 2
» 2
> 2

» 2
J 2
I 2

• 1
» 1

• 1
» 1
1 1
» 1
)
1 1*

1

» 2
• 1
" 1
» 1
' 1
» 1

» 1
» 1

» 1
1 1

» 2
' 1
' 2

' 2
' 1
1 1
' 1

4

I ,

' 1*

— — — — — — _
• - Indicate* a r«plicat« i ample

CRQL - Contract Required Quantitation Limit
IDL - Iiutrunenc Detection Limit

Validation Code*

B - Quantitative data
A - Qualitative data
U - Umuable data

ROUK INC DOCf M006609Y.8.49



Page * of 2:

Table 2. Summary of Analyses tor Semi-Volatile Organic Compounas in Ground Water

Weil Designation: OU-1 OW-1A OW-4 OW-6 OW-9
Sample Oat*: 3/20/90 3/19/90 3/19/90 3/16/90 3/19/90

Seal-Volatile Organic Compounds
(Concentrations in ug/L) CRQL

Phenol
bis (2-Chloroethyl) ecner
2-Chloropnenol
1 . 3-Dlehlorobenzene
1 , 4-Dichlorobenzene
Benzyl alcohol
1 . 2~Dlchlorobenzene
2-Methylphenol
bis (2-ChlorolsopropyD ether
4-Methylphenol
N-Nltroso-dl-n-propylamme
Hexaehloroethane
Nitrobenzene
Iiopnorone
2-Nltropnenol
2 . 4-Dlmethylpnenol
Benzole acid
bis (2-Chloroethoxy) metnane
2, 4-Dichloropnenol
1 , 2,4-Trlchl.orobanzene
Naphthalene
4-Chloroanlllne
Hexachlorobutadi.cn*
<• -Chi oro- 3 -methyl phenol
2-M*thylnaphthalene
Hexachlorocyelopentadiene
2,4, 6-Tr Ichloropnenol
2,4, 5-Trlchloroph«nol
2-Chloronaphthalene
2-Nltroanlllne
DlAMthyl phthalate
Acenapnthylene
2 , 6-Dlnltrotoluene
3-Nltroanillne
Acenapntnene
2 . 4-Dlnltropnenol
4-NLtropn*nol
Dlbenzofuran
2,4-Dlnltrotoluene
Oiethylphthalace
4 -Chlorophenyl-pheny lather
Fluorene
4-Nltroanllina
4 , 6-Dlnitro-2-m*thylph*nol

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

<10 B
<10 B
<10 B
<10 B
clO B
4 A

<10 B
<10
<10
<10
<10
CIO
<10
<10
<10
<10 B
<50 B
<10 B
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<50
<10 B
CIO B
clO B
c50 B
clO B
<50 A
<50 B
<10 B
<10 B
<10 B
ClO B
<10 B
<50 A
cSO B

<10 B
<10 B
<10 B
<10 B
<10 B
<10
<10
<10
<10
<10
<10 B
<10 B
CIO B
;10 B

<10 B
<10 B
c50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10
<10
<10
<50
<10
<50
<10 B
<10 B
<10 B
<50 B
<10 B
c50 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 A
<iO B

<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
clO B
<10 B
<10 B
<50 B
<10 B
<50 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 A
cSO B

C13 B
<13 B
<13 B
<13
<13
<13
<13
<13
<13
<13
<13
<13
<13 B
<13 B
cl3 B
C13 B
<63 A
<13 B
<13 B
<13 B
C13
<13
<13
<13
<13
<13
<13
<63
<13 B
<63 B
<13 B
<13 B
<13 B
<63 B

-.13 B

C63 B
c63 B
<13 B
<13 B
C13 B
<13 B
<13 B
<63 A
<63 B

<10
<10
<10
<10
ClO
clO
<10
clO
<10
clO
clO
clO
clO
clO
clO
clO
c50
clO
clO
clO
clO
clO
clO
clO
clO
CIO
CIO
C50
clO
ciO
CIO
clO
clO
<50
<10
C50
C50
CIO
clO
CIO
CIO
clO
cSO
cSO

OW-10 jW-11 OW-12
3/20/90 3/20/90 3/15/90

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
A
B

clO B
clO B
clO
clO
clO
clO
clO
CIO
clO
CIO
clO B
clO B
clO A
clO B
clO B
clO B
<50 B
clO B
CIO
clO
ClO
clO
clO
clO
ClO
clO
clO
c50
clO B
c50 B
clO B
clO B
clO B
<50 B
clO B
<50 A
cSO B
ClO B
ClO B
ClO B
CIO B
CIO B
C50 A
CSO B

clO
<10
clO
clO
clO
ClO
clO
<10 B
clO B

clO B
clO B
clO B
clO A
clO B
clO B
CIO B
<SO B
clO B
clO B
clO B
clO B
clO
clO
clO
clO
clO
clO
C50
clO B
c50 B
clO B
clO B
'10 B
<50 B
clO B
C50 A
<50 B
clO B
clO B
ClO B
<10 B
clO B
c50 A
c50 B

3 A
clO
clO
clO
clO
clO
'10
clO
clO
ClO
clO
'10
10 B

• 10 B
clO B
clO B
58 U

clO
clO
clO
clO
clO
clO
clO
ClO
clO
clO
cSO
clO B
c50 B
clO B
clO B
-10 B
•50 B
clO B
• 50 A

cSO B
CIO B
clO B
clO B
clO B
clO B
C50 A
C50 B

IDL

5
5
5
5
5

10
5
5
5
5
10
10
5
5
:o
10
25
5
5
5
3
5
5
10
10
10
10
10
4

10
4

3
10
10
3
:s
15

14

10
4

5
u
10
15

(1) Cannot be seperated from Oiphenylaolne
* - Indicates a replicate sample

CRQL - Contract Required Quant»tIon Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A ' Qualitative data
U - Unusable data

ROUX. (TBS INC
DOC* MO06609Y.8.49
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Table 2. Sundry of Analyse, for Semi-Volatile Organic Compounas ln Ground Water

• .
Well Designation: OW-1 0W-1A OU-4 QW-6 OW-9

Sample Date: 3/20/90 ,/19/90 3/19/90 3/t,/,0 J/57,0 3/20'0 3̂ 90 3

Semi-Volatile Organic Compound,
(Concentrations in ug/L) CRQL

. ' .

N-Hltro«odlphenylamlne ( 1 )
*-Bromoph«iyi-phenyiether
Hexachlorobentene
Pentachiorophenoi
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butyibenzylphthalate
3.3' -Dlchlorobenxidine
Benzo (a) anthracene
bis (2-Ethylhexyi) phthalate
Chrysene
Di-n-octyl phthaiate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno <1.2.3-cd) pyrene
Dibenzo (a.h) anthracene
Benzo (g.h.l) peryiene

-~̂ — ̂̂ — ̂-̂ »

10
10
10
50
10
10
10
10
10
10
20
10
:o
10
10
10
10
10
10
10
10

<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<20 B
<10 B
<10 B
<10 B
<10 B
<10 A
<10 A
<10 B
<10 B
<10 B
<10 B

—̂ ̂— ̂«-

<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<20 A
<10 B

« A
•.10 B
<10 B
<10 B
<10
<10
<10
<10
<10

••̂  _

<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<20
<10

t4

<10
<10
<10
<10
<10
<10
<10
<10

••••̂ BBIIBBBBM

B
B
B
B
B
B
B
B
B
B
A
B
A
B
B
B
B
B
B
B
B

BBBB̂ B̂H

<13 B
<13 B
<13 B
<63 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<25 B
<13 B
<13 B
<13 B
c!3 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B

— ̂— ̂—

<10
<10
<10
<50
<10
<10
<10 B
<10 B
<10 B
<10 B
<20 A
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B

— — ̂— —

<10
<10
<10
<50
<10
<10
<10 B
<10 B
<10 B
<10 B
<20 B
<10 B

3 A
<10 B
<10 B
<10 A
<10 B
<10 B
<10 B
<10 B
<10 B

2 A
<10 B
<10 B
<SO B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<20 B
<10 B
-.10 B
<10 B
<10 B
<10 A
<10 B
<10 B
<10 B
<10 B
<10 B

—̂ ̂̂ ™̂̂ ™̂M

— •

OU-12
/15/90

IDL

MBBB̂ BBBMIBBB̂ BB̂ BB̂ BBB̂ BBeBB.

3 A 5
<10 I
<10 1
<50 I
<10 1
<10 ]
<10 I
<10 I
<10 1
<10 1
<20 1
<10 I

1 5
> 5
» 10
1 3
» 3
» 3
» 3
» 3
1 5
J 5
J 3

-10 B
<10 B j
<10 B 3
<10 B i
<10 B 3
<10 B 3
<10 B
<10 B 3
<10 B 3

— — — — — _
(1) Cannot be seperated from DiphcnrJ.aai.ne
* - Indicates a replicate sample

CRQL - Contract Required Quancacion Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

INC DOC* KO06609Y.8.49



table 2. Summary of Analyses for Semi-Volatile Organic Compounds in Ground Water

Well Designation: OW-13 OW-13*
Sample Date: 3/19/90 3/19/90

Semi-Volatile Organic Compounds
; Concentrations in ug/L) CRQL

Phenol
bis (2-Chloroethyl) ether
2-Chloropnenol
1 , 3-Dlchlorobenzene
1 , 4-Dlchlorobencene
Benzyl alcohol
1 . 2-Dlchlorobenxene
2-Methylphenol
bis (2-Chloroisopropyl) ether
4-Methylphenol
N-Nitroso-dl-n-propylamine
Hexacnloroetnane
Nitrobenzene
Zsophorone
2-Nltrophenoi
2, 4-Dlmethylphenoi
Benzole acid
ais C 2-Chloroecnoxy ) metnane
2 , 4-Dichloropnenol
1,2, 4-Trichlorobenzene
Naphthalene
4-Chloroanlllne
Hexachloro butadiene
4 -Chloro- 3 -methyl phenol
2-Methylnaphthalene
Hexaehlorocyclopentadlene
2,4, 6-Trlchlorophenol
2,4, 5-Trlchlorophenol
2-Chloronapnthalene
2-Hltroanlllne
Dimethyl phthalate
Acenapnthylene
2 . 6-Dlnltrotoluene
3-Hltroanlline
Acenapnthene
2 . 4-Dlnltroonenoi
4-Nltropnenol
Dlbenzofuran
2.4-Olnltrotoluene
Dlethyiphthalate
4 -Chloropneny 1 -pheny le the r
fluorene
4-Nltroanillne
4 , 6-Dlnitro-2-methylphenol

10
10
10
10
10
10
10
10
10
10
10
13
13
13
13
10
50
:o
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
53
10
50
50
10
10
10
10
10
50
50

<10 <10
<10 <10
<10 <10
<10 <10
<10 <10
<10 <10
<10 <10
<10 <10
<10 <10
<10 <10
<10 <10
<10 <10
<10B <10
<10 B <10
<10 B <10
<10 B <10
<50 B <50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<50
<10
<10

<10
<10
<10
C 10
do
<10
<10
<10
<C 1 0

< 10
<50
<10
<50
< 10
^10

<10 B <10
<50 B <50
<10 B <10
<JO B <50
<50 B <50
<10 B <10
<10 B <10
<10 B <10
<10 B <10
<10 B <10
<50 A <50
<50 B <50

OW-14 OW-15 OW-16 OW-17 OW-18 OW-18A
3/15/90 3/19/90 3/20/90 3/15/90 3/15/90 3/15/90

B
B
B
B
B

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
A
B

<io a
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
'10 B
<10 B
<10 B
<10 B
(50 A
<10 B
<10 B
<10 B
(10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 A
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 A
<50 B

<! 10
<C 1 0

< 10
^ 1 0
1̂0
1̂0
1̂0
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 B
<10 B
<10 B
<10 B
<50 B
<10 B
<iO
<50
1̂0

c 1.0
^10
<10 B
<10 B
<50 A
<50 B

130 B
<200 B
<200 B
<200 B
<200 B
<200 A
<200 B
<200 B
<200 B
3400 B
<200 B
<200 B
<200 B
<200 A
<200 B
<200 A
2000 A
<200 B
<200 B
<200 B
<200 A
<200 B
<200 B
<200 B
<200 B
<200 B
<200 B
<1000 B
<200 B
<1000 B
<200 B
<200 B
'200 B
<1000 B
<200 B

<1000 A
<1000 B
<200 B
<200 B
<200 B
<200 B
<200 B
<1000 A
<1000 B

6 A
^ 10
< 10
< 10

< 10
^ 10
1̂0

<c 1 0
< 10
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 A
'10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 A
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 A
<50 B

<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<63 A
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<13 B
<63 B
<13 B
<63 B
<13 B
<13 B
<13 B
<63 B
<13 B
<63 A
<63 B
<13 B
<13 B
<13 B
<13 B
<13 B
<63 A
<63 B

<10 B
<10 B

<10
< 10
< 10
< 10
< 10
< 10

'10 B
'10 B
<10 B
<10
<10
<50
< 1Q

< 10

< lo
< i o
^ 10
^10
< i o
< 10
< 10
^10
<50
<10 B
<50 B
<10 B
<10 B
<10 B
'50 B
<10 B
<50 A
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<SO A
<50 B

IDL

5
5
5
5
5
10
5
5
5
5
10
'.3
5
5

13
13
25
5
5
5
3
5
5
10
10
10
10
10
i

1 3

-3

^ 2
'_ ?

'-
25
15
4

13

<•
5
4

10
15

(1) Cannot be leperated from Olphenrlamlne
* - Indicates a replicate sample

CRQL - Contract Required QuantatIon Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data
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Table 2. Summary of Analyses for Semi-Volatile Organic Compounds in Ground Water

• . .
Well Designation:

Sample

Semi-Volatile Organic Compounds
(Concentrations in ug/L)

•̂
^ — ̂«̂ -̂ —

N-Nitrosodlphenylamine (1)
4-Bromopnanyl-pnenyiether
Hexachlorobenzene
Pentachlorophenol
Phenmnthrene
Anthracene
Dl-n-butylphthalate
Fluoranthenc
Pyrene
Butylbenzylphthaiate
3.3' -Dlchlorobenzidine
Sense (a) anthracene
its (2-Ethylhexyi) phthalate
»hrysene
Dl-n-octyi phthalate
Benxo <b) fluorantnene
Benzo (k> fluorantnene
Benzo (a) pyrene
Indeno (1.2.3-cd) pyrene
Dlbenzo (a.h) anthracene
Benzo (g.h.l) perylene

.

Date:

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

^̂ ^̂ ^̂ ^

OW-13 OH-13*
3/19/90 3/19/90

<10 B <10
<10B <10
<10 B <1Q
<50B <5Q
<10 B <1Q
<10B <1Q
<10 B <lfl
<10 B <io
<10 B <1Q
<10B <IQ ]

OW-14
3/15/90

<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
<10 B

1 <10 B
1 <10 B
J <10 B

<20 B <20A <20 B
<10 B <io B ^10 B
<1° B 7 A <IQ B
<10 B <1Q B <10 B
<10 B <io B <10 B
<10B <1Q B <10B
<10 B <10 B <10 B
<10 B <1Q B <10 B
<10 B <io B <10 B
<10 B <1Q B <10 B
<10B <IQ B <10B

OW-15
3/19/90

<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<20 A
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B

•̂  •*——•

.

OW-16 QU-17 OW-18 OW-18A
3/20/90 3/15/90 3/15/90 3/15/90

<200
<200
<200
<1000
<200
<200 ]
<200
<200 I
<200 1
<200 1
<400 1
<200 1

«_

• <10 1
1 <10 1
* <10 I
I <50 1
» <10 1
* <10 1
' <10 J
* <10 J
» <10 1
1 <10 1
» <20 J
s <io i

5* B <io |
<200 B <io ]
<200 B <i0 ]
<200 A <10 I
<200 A <10 I
<200 B <io j
<200 B <io 1
<200 B <10 I
<200 B <10 1

— — — — — — _

IDL

1 <13B <10B 5
1 <13 B <101
1 <13 B <10 1
1 <63 B <50 ]
1 <13 B <1Q |
» <13 B <10 ]
* <13 B <1Q]
> <13 B <101
1 <13 B <10 1
• <13 B <10 I
1 <25 B <20 1

J 5
! 5
J 10
J 3
J 3
i 3
J 3
J 3
J 5
J 5

1 <13 B <10 B 3
* <13 B <io B i
» <13B <IQ 8 3
» <13 B <lfl B 3
> <13 B <10 B 3
» <13 B <1Q B 3
> <13 B <10 B 3
1 <13 B <10 B 4
1 <13 B <10 B 3
1 <13 B <10 B 3

,

(1) Cannoc be seperated from Olphenylamlne
* - Indicates a replicate sample

CRQL - Contract Required Quancatlon Limlc
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
LI - Unusable data

DOCf M006609Y.8.49



Table 2. Sunmmrr or Analyse* tor Semi-Volatile Organic Compounds in Ground Water

Page S of 21

Veil Designation: OU-19 OW-19A 3W-20
Sample Date: 3/16/90 3/16/90 3/16/90

JW-21 OW-21» OW-22 OW-28
•/21/90 3/21/90 3/21/90 3/22/90

Semi-Volatile Organic Compound!
Concentration! in ug/L) CKQL

IDL

Phenol
bis (2-Chloroethyl) etner
2-Chlor opneno 1
1 , 3-Dichlorooenzena
1 , 4-Dlchlorobenzene
Bencyl alcohol
1 , 2-Dichlorobenzene
2-Methylphenol
bis (2-Chlorolsopropyl) ether
4-Meehylphenol
S-Nltroso-ul-n-propyiamine
Kexachlo roe thane
Nitrobenzene
Isophorone
J-Nltroonenol
2 . 4-Dimethylpnenol
Benzole acid
bis (2-Chloroethoxy) metnane
2. 4-Dlchloropnenoi
1,2.4-Trlchlorooenzene
Naphthalene
4 -Chloroanillne
Hexacnlorobutadlene
4-Chloro-3-methrlphenol
2 -Me thy Inapnthal ene
Hexachlorocyelopentadlene
2 , 4 , 6-Trichloropnenol
2 , 4 , 5-Trlchlorophenoi
2-Chloronaphthalene
2-Nltroanillne
Dimethyl phthalate
Acenapnthyl ene
2 , 6-Dinltrotoluene
3-Nltroanlllne
Acenapnthene
2.4-Dlnltroonenoi
•-Nitrophenoi
Dlbenzoiuran
2 , 4-Olnitrotoluene
Dlethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nltroanlline
4 , 6-Dlnitro-2-methylphenoi

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

ao B ao
ao B ao
ao B ao
ao 8 ao
ao a ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao E
ao B ao B
ao B ao E
ao B ao E
ao B ao i
<50 A <50 >
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
<50 B <50
ao B ao
<50 B <50
ao B ao
ao B ao
ao B ao
<50 B '50
ao B ao
<50 A OO
OO B OO
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
<50 A <50
<SO B <50

ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
aa B
ao B
<50 B
ao B
ao B
ao B
ao B
ao B
^10
^ 10
^10
ao
^ 10
<50 B
ao B
OO B
ao B
ao B

3 ao B
3 00 B
I ao B
A ^50 A
S 00 B
B ao B
B ao B
B ao B
B ao B
B ao B
A <50 A
B <50 B

ao 8 ao
ao B ao
ao 8 ao
ao B ao
ao B ao
ao B ao
aa B ao
ao B ao
ao B ao i
ao B ao i
ao B ao E
ao B ao i
ao B ao i
ao B ao i
ao B ao i
ao B aa i
OO B <50 !
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
<SO B <SO
ao B ao
<50 B OO
ao B ao
ao B ao
ao B ao
• 50 B OO
ao B ao
<50 A <50
OO B OO
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
OO A OO
OO B OO

ao B
ao B
ao
ao
ao
ao
ao
ao
ao
ao
ao B
' 10 B
ao B

10 B

ao
ao
OO
ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
OO
ao B
OO B
ao B
ao B

3 ao B
3 00 B
3 ao B
3 OO A
3 OO B
3 ao
3 ao
3 ao
9 ao
3 ao
I OO A
1 OO B

ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
ao B
OO B
ao B
ao B
ao B
ao B
ao
ao
ao
ao
ao
ao
OO
ao
OO
ao B
ao B
ao B
.-50 B
ao B
OO A

OO B
ao B
ao B
ao B
ao B
ao B
OO A
00 B

5
5
5
5
5

10
5
5
5
5

10
'. D

5
5

10
10
25

5
5
5
3

'5
10
10
10
10
10

4

10
4

3
10
:o

3
25
15

4

10
4

5
4

10
15

(1) Cannot be seperated from Oiphenylamine
* - Indicates a replicate jample

CRQL - Contract Required Quant at Ion Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data
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Table 2. Sunmary of Analyses xor Semi-Volatile Organic Compounas in Ground Water

-ell Designation: OU-19 OU-19A
Sample

Semi-Volatile Organic Compounds
Concentrations in u g / L )

'{-NLtrosodiphenyiaoine (1)
< - B roomphcnyl -pheny i e the r
Hexacnlorobenzene
?entaenloropn«noi
?henanthrene
Anthracene
31-n-bucylphthalate
riuoranthane
Pyrene
Butyl benzyiphthalate
3 . 3 ' -Dichlorobenzlaine
3enzo ( a ) anthracene
3 it (2-Ethylhexyi ) pntnaiate
~hrysene
21-n-octyi phthalate
3enzo (b) fluorantnene
3enzo (k) fluorantnene
3enzo ( a ) pyrene
Indeno (1.2.3-cd) pyrene
31benzo ( a , n ) antnracene
3enzo (g ,h , i ) peryiene

Date: 3/16/90 3 /16/90

CRQL

10 <10
10 ao
10 ao
50 <50
10 ao
10 ao
10 ao
10 ao
10 ao
10 ao
20 <20
10 ao
10 - 10
10 . 10
10 10
10 ao
10 ao
10 ao
10 ao
10 ao
10 ao

ao B
ao B
ao B
<30 B
ao B
ao B
ao B
ao B
ao B
ao B
<20 B
< 10 B
ao B
ao B
ao B
ao B
< 1 0 B
< 1 0 B
ao B
ao B
ao B

OiDhenvLamine

JU-20 3W-21
3 / 1 6 / 9 0 :/21/90

ao B ao
ao B ao
ao B ao
<50 B <50
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
ao B ao
< 2 0 B <20

:w-2i* ou-22
3/21/90 3/21/90

ao
ao
ao
<50
ao
ao
ao
ao
ao
ao
<20

10 B ao B ao
10 B ao B ao

a O B a o B a o
. I D S ao B ao
ao B ao B ao
ao B 'io B ao
ao B ao B ao
ao B ao B ao
ao B ao B ao
ao B ao B ao

ao B
ao B
ao B
<50 B
ao B
ao B
ao B
ao B
ao B
ao B
<20 B
ao B
-•10 B
aa B
ao B
ao
ao
ao
ao
ao
ao

2U-28
3 / 2 2 / 9 0

ao B
ao B
ao B

50 B
ao B
ao B
•ao B
ao B
ao B
ao B
'20 B

10 B
10 B

ao B
ao B
<10 B
ao B
ao B
ao B
ao B
ao B

:DL

5
5
5

10
3
3
3
3
3
5
5
•\
i
3
3
3
3
3
4

3
3

* - Indicates a rcplicaca
CRQL - Contract Required Quant at Ion (.unit
IDL - Instrument Detection Limit

Validation Codes

3 - Quantitative data
A - Qualitative data
'J - Unusable data

ROUX ASSOCIATES INC DOC* MO06609Y.S.A9
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Table 2. Suooarr of Analyses for Pestlcid«\PCB Compounds in Ground Water

.
Well Designation:

Sample

Pesticide* PCS Compounas
; Concentrations In ug/L)

^^ — — •_

alpha-BBC
beta-flHC
deltm-BHC
gamna-BHC (Lindane)
Hepcacnlor
Aldrln
H«pt«chior epoxlde
Endosuifan I
31eldrln
4 , 4 ' -DDE
tndrin
Endosuifan II
<• « ' - D D D
Indosuifan suifate
- . 4 '-DDT
Methoxycnlor
Endrin Ketone
Chlordane
Toxmphene
Aroclor-1016
Aroclor-1221
Arocior-1232
Aroclor-1242
Arocior-1248
Aroclor-1254
Arocior-1260

'

Date:

:a£jL

0.05
0.05
0.05
0.05
0.05
O.OS
0.05
0.05
0.10
0.10
0.10
0.10
3 10
3.10
3.10
3.05
0.05
0.05
1.0
3.5
0.5
0.5
0.5
0.5
1.0
1.0

•̂̂ ^^^^BM

OW-1
3/20/90

<0.05 B
0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
< O . O S B
<0.05 B
<0.10 B
<0.10 B
<0.10 B
< 0 . 1 0 B
0 10 B
<0.10 B
O.10 B
<0.05 B
<0 .05 B
0.05 B

<1.0 B
<0.5 B
<0 .5 B
<0.5 B
<0.5 B
<0.5 B
<1.0 B
<1.0 B

"̂  •— BM

OW-1A
3/19/90

< 0 . 0 5 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
-0.10 B
0.10 B
<0.10 B
< 0 . 0 5 B
<0.05 B
<0.05 B

<1.0 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<1.0 B
<1.0 B

OU-4

3/19/90

<0.05 B
<0.05 B
<0.05 B
0.05 B
<0.05 B
<0.05 B
0.05 B
<0.05 B
<0.10 B
<0.10 B
<0.10 B
<0 .10 B
0.10 B
0.10 B
< a . i o B
< 0 . 05 B
<0.05 B
0.05 B

<1.0 B
<0.5 B
0.5 B
<0.5 B
<0.5 B
<0.5 B
<1.0 B
<1 .0 B

•̂̂ "̂ •̂ •̂̂ ^

-^— -— ̂ ^

OU-6
3/16/90

0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.05 B
<0.10 B
0.10 B
<0.10 B
<0.10 B
•-0.10 B
•0.10 B
'0.10 B
<0.05 B
<0.05 B
<0.05 B

<1.0 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<1.0 B
<1.0 B

— — ̂ ^«_

— • — ̂ -^-^^^

OU-9
3/19/90

<0.05B
<0.05 B
•0.05 B
<0.05 B
<0.03 B
<0.05 B
<0.05 B
<O.OS B
<0. 10 B
<0.10 B
<0.10 B
<0.10 B
'0.10 B
<0.10 B
<Q.iO B
0.05 B
<0.05 B
<0.05 B

••1.0 B
<0.5
<0.5
<o.s
<0.5
<0.5
<1.0
<1.0

""— ̂ -̂ -̂̂ -̂

— ̂ i^-^— «^«

OW-10
3/20/90

<0.05 B
0.05 B
0.05 B
0.05 B
<0.05 B
0.05 B
0.05 B
0.05 B
0.10 B
0.10 B
O.10 B
0.10 B
0.10 B
0.10 B
0.10 B
0.05 B
O.OS B
0.05 B

<1.0 B
<O.S B
0.5 B
<0.5 B
0.5 B
0.5 B
<1.0 B
<1.0 B

•̂ •̂̂ -M^M.

•

OW-11
3/20/90

0.05 B
0.05 B
0.05 B
0.05B
O.OS B
0.05 B
0.05 B
0.05 B
O.10 B
0.10 B
0.10 B
0.10 B
0.10 B
0.10 B
0.10 B
O.OS B
O.OS B
0.05 B
' 1.0 B
0.5 B
0.3 B
O.S B
0.5 B
O.S B
<1.0 B
<1.0 B

~^— — ̂ B.™,̂ ™

OU-12
3/1S/90

0.05 B
0.05 B
O.OS B
0.05 B
0.05 B
O.OS B
O.OS B
0.05 B
0.10 B
0.10 B
0.10 B
0.10 B
0.10 B
0.10 B
0.10 B
O.OS B
0.03 B
0.05 B

<1.0 B
0.3 B
0.5 B
0.3 B
O.SB
O.S B
<1.0 B
<1.0 B

IDL

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.05
0 .02
0.02
0.08
0.08
0.06
0.08
0.12
0.40
0.38
0.29
0.40
0.45
0.31
0.42
0.25

^HB^VB^K

* - Indicates a replicate sample
CRQL - Contract Required Quantltatlon Limit
IDL - Instrument Detection Lunlt

Validation Codes

3 - Quantitative data
A - Qualitative flata
IT - Unusable data

ROUXAS1 iINC
DOC* HO06609Y.S.49
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Table 2. Summary of Anmlysee for Pesticide\PCB Compouna* in Gcouna Water

Well Designation:
Sample

?estlcide\PCS Compounds
(Concentrations in ug/L)

alpha-BBC
b.ta-BHC
delta-BHC
jaama-BHC (Lir-danaj
Heptacnlor
Aldrin
Heptacnior epoxide
Endosuifan I
Dleldrln
4,* '-DDE
Endrln
Endosuifan II
4 . 4 ' -ODD
I.idosuifan jutiite
4. 4 ' - D D T
Methoxycnior
Endrln Ketone
Chiordane
Toxapnene
Arocior-1016
Arocior-1221
Aroclor-1232
Arocior-1242
Aroelor-1248
Aroelor-1254
Aroelor-1260

Date:

:RQL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
3.10
0.10
3.10
0.05
0.05
0.03

1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

OU-13
3/19/90

<O.OS
<0.05
<0 .05
c O . 05
<0.05
<0.05
<0.05
<0.05
<0.10
c O . 10
<0.10
<0.10

GW-13* JW-14 3U-15 OU-16 3W-17 OW-18 OH-18A
3/19/90 ; / 15/90 3/19/90 3/20/90 3/15/90 3/15/90 3/15/90

IDt-

O.05B O.05B cO.05 c O . O S B < O . O S B O.OSB c O . O S B 0.01
O.OSB c O . O S B c O . 03 c O . O S B c O . O S B c O . O S B c O . O S B 0.02
c O . O S B O.05 cO.05 <0.05 B c O . O S B c O . O S B c O . O S B 0.01
c O . O S B O.03 cO.03 c O . O S B c O . O S B O . O S B c O . O S B 0.01
c O . O S B cO.03 O.OS c O . O S B c O . O S B c O . O S B c O . O S B 0.01
c O . O S B cO. 03 0.03 cO.OSB c O . O S B c O . O S B cO.OSB 0.01
O . O S B O.OS c O . 05 c O . O S B c O . O S B c O . O S B c O . O S B 0.01
c O . O S B O.OS c O . 03 c O . O S B c O . O S B c O . O S B c O . O S B 0 .02
cO. 108 cO. 10 c O . 10 c O . l O B c O . l O B 0 . 10 B c O . l O B 0.02
O.10B c O . l O B cO. 10 cO. 10 B c O . l O B c O . l O B C O . l O B 0.02
c O . l O B c O . 1 0 8 cO.10 c O . l O B c O . l O B c O . l O B c O . l O B O . O S
c O . l O B O . 1 0 B c O . 10 cO.10 B O . 1 0 B O . 1 0 B c f l . l O B 0 .02

c O . l O B . . 0 . 1 0 B O.10B O.10B < 0 . 1 0 B O.10B O . 1 0 B 0 . 10 B 0.02
0.10B O.10B 0.10B O.10B c O . l O B O.10B O.10B < 0 . 1 0 B 0.08
c O . l O B O . 1 0 B O . 1 0 B < 0 . 1 0 B c O . l O B O .10B O . 1 0 B c O . l O B 0.08
C O . 05 11 c O . O S B 0 . 0 5 B c O . O S B c O . O S B c O . O S B O . O S B c O . O S B 0.06
< 0 . 0 5 B < 0 . 0 5 B c O . 05 B c O . O S B O.OSB < 0 . 0 5 B < 0 . 0 5 B c O . O S B 0.08
c O . O S B c Q . O S B c O . O S B <0 .05B <0.05B C 0 . 0 5 B O . O S B < 0 . 0 5 B 0.12

< 1 . 0 B < 1 . 0 B c l . O B < 1 . 0 B < 1 . 0 B c l . O B < 1 . 0 B <1.0 0.40
C 0 . 5 B C O . 58 0 .5B c O . S B < 0 . 3 B < 0 . 5 B c O . S B c O . 5 0.38
< 0 . 5 B cO.S B c O . 5 B c O . S B c O . S B c O . S B <0.3 B cO.5 0.29
< 0 . 3 B < 0 . 5 B c 0 . 5 B < 0 . 5 B <0.3B cO.5 B cO.5 B <0.5 0.40
C 0 . 3 B c O . S B C O . 38 c 0 . 5 B < 0 . 3 B c O . S B c O . S B cO.5 0 .45
c O . S B c O . 58 c O . 5 8 c O . S B < 0 . 5 B < 0 . 5 B C 0 . 5 B <0.5 0.31
C l . O B c l . O B c l . O B c l . O B c l . O B c l . O B c l . O B <1.0 0 . 4 2
c l . O B c l . O B c l . O B c l . O B c l . O B c l . O B c l . O B c l . O B 0.25

* - Indicates a repllcat* sample
CRQL * Contract Required Quantatton Limit
IDL - Initrument Detection Limit

Validation Codes

3 - Quantitative data
A - Qualitative data
U - Unuiaole data

ROUX ASSOCIATES INC DOC* MO06609Y.8.49
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Table 2. of Analyses lor Pesticide VPCB Compounas in Ground Water

Well Designation: OW-19 OW-19A OU-20 SW-21 3U-21* OU-22
S«pl« Date: 3/16/90 3,16/90 3/16/90 ;/21/90 3/21/90 3/21/90

Pesticide»PCB Compounds
'Concentrations in ug/i.) IDL

alpha-BHC
b«t«-BHC
delta-BHC
gama-BHC (Lindane)
Hepcachlor
Aidrln
Heptachlor epoxide
Endosuifan I
Dl«ldrin
*,*'-DDE
Endrln
Endosuiian II
* 4 '.-ODD
Endosuifan juifate
- 4 '-DDT
Methoxycnlor
Endrln ketone
Chlordane
Toxapnene
Arocior-1016
Arocior-1221
Aroeior-1232
Aroclor-1242
Arocior-1248
Arocior-1254
Aroclor-1260

0.05
0.05
0.03
0 05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0 10
: 10
0 10
3 10
0 05
0.05
0 05
1.0
0.5
0.5
0 5
0.5
0.5
1.0
1.0

<0 05 B
<0.05 B
<0 05 B
<0.05 B
<O.OS B
<0.05 B
<0 05 B
<0.05 B
<0.10 B
<0.10 B
<0.10 B
<0 10 B
<0 10 B
<0 10 B
<0 10 B
<0.05 B
<O.OS B
<0 05 B
<1.0 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<1.0 B
<1.0 S

<O.OS B
'0.05 B
<0.05 B
0.05 B
<0 05 B
<Q.05 B
<0.05 B
<0.05 B
<0.10 B
<0.10 B
<0 10 B
<0 10 B
• 3 10 B
•~a 10 B
<.0.10 B
'0 05 B
•:0 05 B
•-0 05 B
<1.0 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<1.0 B
<1.0 B

<0.05
<0.05
%0 05
<0.05
<0.05
<0.05
<0.03
<0.05
<0.10
<0.10
<0.10
<0 10
0 10
'0 10
<0 10
<0 05
<0 05
<0 05
<1.0
sO.5
<0.5
<0.5
<O.S
<O.S
<1.0
<1.0

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

0̂.05 B
'0 05 B
<0 05 B
^ 0 . 05 B
<a.os B
<0 05 B
<0.05 B
<0 05 B
0 10 B
vO.10 B
<0 10 B
0 10 B
0 10 B

<0 10 B
0 10 B

<0 05 B
<0 05 B
0 05 B
(1.0 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<1.0 B
<1.0 B

<0.05 B
<O.OS B
<0.05 B
<0.05 B
0.05 B
<0.05 B
<0.05 B
<0.05 B
.0.10 B
<0.10 B
<0.10 B
,0.10 B
<0 10 B
'0 10 B
• 0 10 B
<0.05 B
<0.05 B
<0.05 B
<1.0 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<0.5 B
<1.0 B
<1.0 B

<0 05
<0.05
<0 05
<0.05
<O.OS
<0.05
<0.05
<0.05
<0 10
<0 10
<0.10
0 10
0 10
<0 10
'0 10
<0.05
<0.05
<0.05
<1.0
<0.5
<0.5
<0.5
<0.5
<O.S
<1.0
<1.0

B
B
B
B
B

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.01

.02

.01

.01

.01

.01

.01

.02

.02

.02
05
02
02
08
08
06
.08
12
.40

.38

.29

.40

.*5

.31

.42

.25

* - Indlcat** a replicate sample
CRQL - Contract Required Quancatlon Limit
IDL - Instrument Detection Lunlt

Validation Cades

3 - Quantitative data
A - Qualitative data
U - Unusable data

ROUX ASSOCIATES INC DOC* M006609Y.8.49
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-able 2. Sundry of Anaiy,., for Total Inorganic Compouno, in Ground Water

,

Well

Inorganic Compounas
'Concentrations in

"̂ ™̂ ™~̂ ™̂ ™̂ ™"™™"̂ ™̂ "™«

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
JUckel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

Designation:
Sample Date:

jg/L) ;:L

^̂ ^̂ ^̂ ^̂•••̂ •̂ ^̂ •̂ B̂Bl

27
37
2
2
1
5
20
3
7

6
3
t

-.7

: 2
12
900
2
3
38
4

6
a
28

~̂ ™"̂ ™̂ ™̂ M̂̂ B̂

OW-1

3/20/90

540 B
07.0 B

<2 B
11.6 B
<1.0 B
0.0 B

162.000 B
0.0 B
<7.0 B
9.3 B
716 B
<2 B

25.300 B
1-00 B
<0.2 B
'12.0 B
-.440 B

<2 B
O.O B

50.400 B
<4 B

<6.0 B
<20 A

<28.0 B
509 B

OW-1A
2/19/90

7150 B
07.0 B

<2 B
21.9
1.0
<5.0

24.200
5.2
17.8
-0.1 B

2,250 B
3.4 B

•=.530 B
:sio B
0.2 B
"1.9 B

7 . 220 B
<2 B
571 B

a, 790 B
<4 B
6.6 B
33.1 A
<28.0 B
37.3 B

•— "̂  i._

OW-4

3/19/90

-4.3 B
07.0 B

<2 B
16.9 B
• 1.0 B
<5.0 B

38.300 B
-.68

•.7.0 B
•5.0 B
20700 B

<2 B
- 390 B
-2.5 B
3.2 B

^12.0 B
2.670 B
2.0 B
0.0 B

105,000 B
<4 B

<6.0 B
<20 A

•28.0 B
114 B

OW-6
3/16/90

3810 B
07.0 B
4.3

26.3
<1.0
<5.0

36,600
5.1
9.3
16.7 B
5320 B
- 1 B

11.400 B
273 B

< 0 . 2 B
<12.0 B
3.250 B

<2 B
0.0 B

34,400 B
<» B
8.0 B
4* U

<28.0 B
138 B

^ •ees-̂ ~̂ e_

OW-9
2/19/90

686 B
07.0 B

103 B
13.2 B
<1.0 B
0.0 B

139,000 B
3.4 B

<7.0 B
15.3 B

66,300 B
3.5 B

li.800 B
389 B
0.2 B
<12.0 B
3.330 B

<2 B
O.OB

17,500 B
<4 B

<6.0 B
33.1 U
<28.0 B
408 B

^̂ »»̂ «BB-eê _BB_

OU-10
3/20/90

-790 B
07.0 B
38.3 B
-9.3 B
'1.0 B
5.5 B

10,400 B
O.OB
<7.0 B
• 50 B

1.080 B
5.4 B

1.770 B
r=6.6 B
0.2 B
<12.0 B
2.370 B

<2 B
0.0 B

22.300 B
<4 B
6.0 B

3,100 A
<28.0 B
33.2 B

— — — —
3W-11
2/20/90

70* B
07.0 B

190 B
43 B

'1.0 B
0.0 B

37.100 B
5.5 B

<7.0 B
17.1 B
17600 B
17.0 B

2.750 B
367 B
3.4 B

• 12.0 B
3.020 B
2.6 B
0.0 B

3, 960 B
<4 B

<6.0 B
1460 A
28.0 B
10* B

OW-12
3/15/90

'27.0 B
07.0 B

34* B
57.6 B
<1.0 B
0.0 B

517.000 B
38.9 B
<7.0 B
•6.0 B

13.900 B
<2 B

137.000 B
-69 B
0.2 B

'12.0 B
3.660 B

<2 B
•3.0 B

130.000
<4

16.8
31.7
<28.0
1.730

•™̂ — ̂«— ̂«-̂ -̂ B.

-

CRBC

-3_
50'
13

23

j

5000
10
5C
•> t

130"
5

;oor
•_*,

j -2_
-0

::oo
5
13

5000-
13
50
20

•̂̂ •̂Bms*.

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Liait

Validation Codes

3 - Quantitative data
A - Qualitative aata
U - Unusaoie data

ROUX ASSOCIATES INC
DOCf M006609Y.8.49
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Table 2. Summary or Analyse, for Totai Inorgmnlc Compolma, ln Ccound

•

Jell

-norganic Compounds
(Concentrations in

~^^^^^^^™^^^^^^^™^™^^^^^™

Alufflinua
Antimony
Arsenic
Barium
BeryiUum
Cadmium
Calcium
Chromium
Cobalt
CoDDerWKI" *

Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

.

Designation:
Sample Date:

"8/U IDL

^^^^^^ •̂̂ •̂̂ •̂ •̂ •••••••B*

27
37

2
2
1
5

20
3
7
6
3
2

37
4.

3.2
12

900
2
3

38
A
6
8

28

"̂  _

— -^-^— ̂ —

OW-13
3/19/90

"̂ ^̂ •̂ ••""••̂ •••̂ ••••B

127 B
<37.0 B

30.1 B
32.7 B
<1.0 B
<5.0 B

98,100 B
4.7 B

<7.0 B
f f ft m*• o • u a

16.500 B
<2 B

11,500 B
2.020 B

<0.2 B
<12.0 B
7 , 220 B

<2
< 3 . 0

18,600
<4

<6.0
246 A

<28.0 B
292 B

•—•—— «^

OW-13*
3/19/90

"̂̂ •̂ •̂ •»^™»»»»»»»»»»B«

56.3 B
<37.0 8
25.4 B
28. 6 B
<1.0 B
<5.0 B

88,200 B
<3.0 B
<7 .0 B
,• f A B<. o . u a

14,800 B
<2 B

11.200 B
1.730 B

< 0 . 2 B
<12.0 B
6,160 B

<2 B
< 3 . 0 B

19,800 B
<4 B

<6.0 B
133 B

<28.0 B
266 B

~— — ̂ -— «

OU-1*
3/15/90

242 B
<37.0 B

124 B
19.4 B
<1.0 B
<5.0 B

81,300 B
6.3 B
8.5 B

an 7 BOU . / 0

21.600 B
299 B

- . 750 B
-3.7 B
<0 .2 B

<12.0 B
3 . 4 7 0 B

50.5 B
< 3 . 0 B

11.800 B
<4 B

<6.0 B
1,910 A
<28.0 B

223 B

OU-15
3/19/90

432 B
07.0 B

< 2 B
31.2 B
<1.0 B
<5.0 B

13.300 B
<3.0 B
< 7 . 0 B

8f t n• B B

2,140 B
10.6 B

3 , 0 4 0 B
124 B

< 0 . 2 B
<12.0 B
2,460 B

<2 B
< 3 . 0 B

73,900 B
<4 B

<6.0 B
20.3 B

<28.0 B
45.7 B

OW-16
3/20/90

371 B
<37.0 B
2,220 B

380 B
<1.0 B
<5.0 B

14,500 B
160 B
3.1 B

12.8 B
6710 B

5.8 B
236.000 B

27.1 B
< 0 . 2 B
45.4 B

72.600 B
<2 B

0.0 B
131,000 B

<4 B
192 B
21 a

<28.0 B
384 B

•••»"•— —••̂ •••—•«

•̂ •— —•»—»•».••••

OW-17
3/15/90

1221
07.0 I

146 I
51.31
<l.O I
<5.0 J

251.000 1
38.1 1
10.9 I
7 1 1' - 1 i

16000 1
(2 I

75 .900 I
i85 I

<0 .2 I
24.7 !

31.300 I
<2 I

O.O I
757,000 I

<4 1
25.9 I
54.5 I

<28.0 I
939 I

— ̂ — — ̂ -«

^ «««.

OW-18
3/15/90

1 92
» 07.0
» 3.3
> 18.9
> <1.0
1 27.4
i 34,300
1 O.O
» 18.3
i i ta' ija
> 336
» 2.0
> 3.660
J 767

< 0 . 2
J <12.0
» 5,670
> <2
1 0.0
• 66,100
I <4
» <6.0
1 3,040
) <28.0
I 246

^ •—^HBH

•̂ •M

B
B
B
B
B
B
B
B
B

B
B
B
B
B
B
B
B
B
B
B
B
A
B
B

— ««-̂ ««^«.

OW-18A
3/15/90

749 B
O7.0 B

9.7 B
20.5 B
<1.0 B
20.3 B

116.000 B
4.7 B

19.5 B
i t e m1.13 0

11.600 B
13.5 B

9,480 B
665 B

<0.2 B
<12.0 B
5,390 B

5.6 B
O.O B

33,300 B
<4 B

<6.0 B
7,870 A
<28.0 B

329 B

™-^ ̂ — ™

^^^^^^B

CRDL

200
60
13

200
5
5

5000
10
50
7 <iJ

100
5

5000
15

3.2
40

5000
5

10
5000

10
50
20

••••——««.

* - Indicates a replicate sample
CKOL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

3 - Quantitative data
A - Qualitative data
U - 'Jnusaoie data

ROUXi INC DOCt M006609Y.8.49
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Table 2. Summary of Analyses foe Total Inorganic Compounds In Ground Water

-'.11 Designation: Otf-19 3W-19A
Sample Oat*: 3/16/90 3/16/90

:w-20 OW-21 OW-21* OW-22 3W-28
:/16/90 2/21/90 3/21/90 3/21/90 3/21/90

Inorganic Corooounas
Concentrations in ug/L) :DL CRDlT

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadaium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Slckel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

27
37
2
2
1
5
20
3
7
6
3
2
37
1

0 2
12
900
2
3
38
4

6
8
23

124 1
07.0 I

3.9 I
28.7 1
<1.0
<5.0

20,900
0.0
48.7
9.*

1.410
19.7

- 680
1 , 740
<0.2
<12.0
<• .810

<2
<3.0

46,600
<4

<6.0
381 i

<28.0
71.4

t 530
1 <37.0
1 115
J 32.1

<1.0
12.8

26,400
6.4
32.4
13.3
9.180

4 6
- 980
.290
<0.2

<12.0
. 710

<2
<3.0

23,500
<4

<6.0
I 421
5 <28.0
1 36.4

B
B
B
B
B
B
B
a
B
B
B
B
B
B
B
B
B
B
B
B
B
B
A
B
B

509 B
<37.0 B

...4 B
.3.4 B
<1.0 B
<5.0 B

.9,700 B
3.1 8

<7.0 B
3.1 B

2.100 B
3.5 B

.1. 700 B
128 B

<0.2 B
<12.0 B
3.870 B

<2 B
<3.0 B

17,900 B
<4 B

<6.0 B
187 A

.28.0 B
172 B

3,050
<37.0
3.3
33.8
<1.0
<5.0

45.300
6.7

<7.0
12.1
3.010
3.2

6 830
1 , 440
<0.2
<12.0
2,840

<2
<3.0

9,510
<4

<6.0
21.7
<28.0

141

2,680
<37.0
2.7
32.5
<1.0
<5.0

•6,500
4.6

<7.0
8.9

2.540
2.8

5.850
1. 460 1
<0.2 J
<12.0 I
2,750

<2
<3.0
9,670

<4

<6.0 1
16.6 1
<28.0 1

144

-0800 B
07.0 B
22.7 B
276 B
1.1 B
<5.0 B

197,000 B
153 B

-0.4 B
191 B

50,200 B
-4 5 B

63.500 B
i 3.480 B
J '0.2B
S 66.6 B

IS. 300 B
<2 B

0.0 B
27,500 B

<4 B
! 70. 9B
1 135 A
5 <28.0 B
) 753 B

224.000
<74.0

67
729
3.8
<5.0

60,700
326
157
447

226.000
162

-5,900
3,920
0.3
261

38,400
<2

0.0
26,900

<4
370
821

<56.0
464

B
B

B
B
B
B
B
B
B
B
B
B
B
B
A
B
B

200.
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0 2
40

5000
5
10

5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

3 - Quantitative data
A - Qualitative data
J - Unusaoie oata

ROUX ASSOCIATES MC
DOCf M006609Y.8.49
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Table 2. ry of Analyse* for Di**olved Inorganic Compound* In Ground Water

'Jell De*i(nation: OU-1

Inorganic Compound*
(Concentration* in ug/L) IDL

OW-1A

— — — _
Aluminum
Antimony
Ar*enlc
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Fota**ium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Rardne** (mg/L)

— ,

^~^»™.̂ ™^™B

27
37
2
2
1
5

20
3
7
6
3
2

37
1

0.2
12

900
2
3

38
4

6
8

28

— ̂ -^•^•—^^

^ « w

399 B
<37.0 B

<2 B
36.7 A
<1.0
<5.0

126,000
<3.0
<7.0
<6.0

151 A
<2 B

24 ,600 A
1,330 B

<0 .2 B
<12.0 B
3 , 220 B

< 2 B
<3.0 B

51,100 A
<* B

<6.0 B
44.6 U

<29.0 B
491 B

••••"»••••»»»•»•»»•••

••"•••»•»••»•••••

5.010 I
<37.0 1

<2 ]
20.8 >
<1.0 1
<i.O 1

22,800 1
<3.0 1
< 7 . 0 1
11.3 1

<20 1
<2 1

J < 2 7 . 0 B
J < 3 7 . 0 B
5 <2 B
1 91. 8A
1 < 1 . 0 B
I < 5 . 0 B
k 42,500 A
I < 3 . 0 B
S < 7 . 0 B
> < 6 . 0 B
> <20 B
1 <2 B

6. 120 A .,960 A
1-4 B 20.2 B

<0 .2 B < 0 . 2 B
20 B <12.0 B

6 ,440 B 2,350 B
< 2 B < 2 B

<3.0 B <3.0 B
11,6000 123, 000 A

<* B <» B
<6.0 B <6.0 B
72.8 U 27. 1U

<2S.O B <28.0B
82.18 118 B

— — — — — — _

<27 .0B <27 .0B
<37.0 1

<2 1
59.6 J
<1.0 1
<i .O 1

37.300 y
<3.0 1
< 7 . 0 1
<6.0 1
<100 1

<2 1

I O7.0B
) 2. S B
I 19. 1A
I <1 .0B
) <5.0 B
I 141. 000 A
» < 3 . 0 B
» <7 .0 B
1 < 6 . 0 B
» 32 A
) <2 B

11.000 A 15,100 A
1-2 B 115 B

< 0 . 2 B < 0 . 2 B
< 1 2 . 0 B <12.0B
2.880 2.870 B

<2 < 2 B
<3.0 <3.Q B

'1.400 232, 000 A
<* <4 B

<6.0 <6.0 B
23. 2 U 42. 1U

<28.0 B <28.0B
139 B 41* B

,

—^-i^^^^^

140 I
<37.0 1

<2 1
51.3;
<1.0 1
8.81

10,600 1
<3.0 !
< 7 . 0 1
321!

•̂ •̂̂ •̂̂ •Ml

1 158
1 <37 .0
> 162
k 49.9
1 <1.0
1 <3.0
^ 38,900
I <3.0
1 < 7 . 0
1 <6.0

16.90 12,000
< 2 B <2

1. 700 A 2 ,970
59.1 B 423
^ O ^ B «).2

<12.0 B <12.0
1.840B 2.580

<2 B <2
<3.0 B <3.0

25, 800 A 14,600
<» B ~ <*

<6.0 B <6.0
3.180U 913
<28.0B <28.0
33. S B 109

— — — — — — —

••m

B
B
B
A
B
B
A
B
B
B
A
B
A
B
B
B
B
B
B
A
B
B
U
B
B

•̂̂

•̂ •̂ •̂ •••••••RJJ******

<27.0 B
< 3 7 . 0 B

-22 B
101 A

<1.0 B
<5.0 B

491,000 A
35. S B
< 7 . 0 B
<6.0 B

5,130 A
<2 B

108.000 A
.00 B

<0 .2 B
<12.0 B
9,180 B

<2 B
<3.0 B

150,000 A
<* B

22.4 B
46.3 U

<28.0 B
1670 B

•̂ -•̂ •H^BN^B^B.

••••••••••t

200
60
10

200
5
5

5000
10
50
25

100
5

5000
15

0 .2
40

5000
5

10
5000

10
50
20

•B^BIBBBBB*

* - Indicate* a replicate sample
CWL - Contract Retired Detection Limit
IDL ' Instrument Detection Limit

Validation Code*

3 - Quantitative data
A - Qualitative data
U - Unuiable data

i me DOC* MO06609Y.8.49
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Table 2. Summary of Analyse* lor Dissolved Inorganic Compounas in Ground Hater

Well Designation: OU-13 OW-13* 3U-14 OW-1S OW-16 OU-17 OU-18 OU-1BA
Sample Dace: 3/19/90 3/19/90 3/15/90 3/19/90 3/20/90 3/15/90 3/15/90 3/15/90

Inorganic Compounas
(Concentrations In ug/L) IDL

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
lereury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

27
37
2
2
1
5
20
3
7
6
3
2
37
1

0.2
12
900
2
3

38
4

6
8
28

<27.0 B
07.0 B
20.6 B
66.6 A
<1.0 B
<5.0 B

88.900 A
<3.0 B
<7.0 B
<6.0 B

3 , 080 A
<2 B

11,300 A
1,760 B
<0.2 B
<12.0 B
5,360 B

<2 B
<3.0 B

21.900 A
<4 B

<6.0 B
38.9 U
<28.0 B
268 B

<27.0 B
<37.0 B
20.4 B
63.2 A
<1.0 B
<5.0 B

88,800 A
<3.0 B
<7.0 B
<6.0 B

3 . 350 A
<2 B

10,900 A
: . 780 B
'0.2 B
<12.0 B
6,380 B

<2 B
<3.0 B

20,900 A
<4 B

<6.0 B
-a. 3 u
<28.0 B
267 B

<27.0 B
<37.0 B

7 5 B
28.0 A
<1.0
5.5

37,900
<3.0
10.3
17.6
628
16.3 B

5,170 A
-7.4 B
-.0.2 B

<12.0 B
3.110 B
35.2 B
<3.0 B

12.700 A
<4 B

<6.0 B
2,110 0
-23. 0 B

241 B

<27.0 B
<37.0 B

<2 B
69.6 A
<1.0 B
<5.0 B

11,700 A
<3.0 B
<7.0 B
<6.0 B
42.2 A

<2 B
2,530 A
77.3 B
<0.2 B
<12.0 B
1.520 B

<2 B
<3.0 B

68,700 A
<4 B

<6.0 B
26.6 U
C28.0 B
39.6 B

<27.0 B
43.9 B
2,860 B
245 A
<1.0 B
<5.0 B

13.900 A
138 B
<7.0 B
<6.0 B
870 A
<2 B

193,000 A
7.6 B
<0.2 B
54.1 B

69.100 B
<2 B

<3.0 B
142.000 A

<4 B
18) B
97.9 U
59 B
829 B

<27.0 8
<37.0 B
164 B
51.9 A
<1.0 B
<5.0 B

236,000 A
26.5 B
<7.0 B
<6.0 B
331 A
<2 B

73,800 A
-36 B
'0.2 B
C12.Q B

261.000 B
<2 B

<3.0 B
663.000 A

<4 B
13.4 B
78.5 0
<28.0 B
381 B

<27.0 B
<37.0 B

<2 B
196 A

<1.0 B
25. 2 B

33,300 A
<3.0 B
16.8 B
122 B
577 A
<2 B

3,580 A
736 B

<0.2 B
13.3 B
6.070 B
2.0 B
'3.0 B

63,100 A
<4 B

<6.0 B
8,000 U
<28.0 B
243 B

<27.0 B
O7.0 B

<2B
46 A

<1.0 B
20.5 B

122.000 A
<3.0 B
19.1 B
35.1 fl
42.7 A

<2 B
9,490 A
671 B
<0.2 B
18.2 B

5 , 660 B
5.6 B
<3.0 B

42,200 A
<4 B

<6.0 B
7 , 220 0
<28.0 B
34* B

201
60"
10
20(

1

-5000
10
50
25
100"
5

5000
15
3.2
40

5000
5
10

5000
10
50
20

• - Indicates a replicate sample
CRDL - Contract Required Detection LLmit
IDL - Instrument Detection

Validation Codes

3 - Quantitative data
A - Qualitative aata
U - Unusable data

ilOUX ASSOC4Wi JA INC
DOC* M006609Y.8.49



Table 2. Summary of Analyses for Dissolved Inorganic Compounds in Ground Water

Page 18 of 21

Inorganic Compounds
(Concentrations in ug/L) :DL CRDL

1 — •
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Capper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

— — — •

— — — — —
27
37
2
2
1
5
20
3
7
6
3
2
37

^0.2
12
900
2
3
38
4

6
a
28

-̂ — — — —

— -̂  •_

<27.0 B
<37.0 B

<2 B
130 A
<1.0 B
<5.0 B

20,900 A
<3.0 B
12.6 B
<6.0 B
<100 B

<2 B
-,710 A
1.060 B
<0.2 B

<12.0 B
*,310 B

<2 B
<3.0 B

'6,500 A
<* B

<6.0 B
437 0

<28.0 B
71.6 B

™̂ -̂ — —

•̂•̂•̂ •̂̂ v̂

<27.0 B
<37.0 B
17.7 B
45.3 A
<1.0 B
<S.O B

25.700 A
<3.0 B
25.9 B
<6.0 B
1.160 A

<2 B
',780 A
1230 B
<0.2 B
<12.0 B
4,110 B

<2 B
<3.0 B

27,600 A
<4 B

<6.0 B
219 U

<28.0 B
31.8 B

— ̂— ••—

•̂ — ̂«̂ — «̂ -_

<27.0 B
<37.0 B

<2 B
42 A

<1.0 B
<5.0 B

«7,200 A
<3.0 B
<7.0 B
•-6.0 B
412 A
<2 B

11.300 A
109 B

•-•0.2 B
<12.0 B
3,290 B

<2 B
<3.0 B

22,700 A
<4 B

<6.0 B
51 U

<28.0 B
164 B

"™̂ ""— .Bl̂ ™

"̂ — — ̂— ..

<27.0 B
<37.0 B

<2 B
'2.7 A
<1.0 B
<5.0 B

48,500 A
O.OB
<7.0 B
<6.0 B
152 A
<2 B

6,740 A
1.510 B
<0.2 B

<12.0 B
2,420 B

<2 B
<3.0 B

10,200 A
<* B

<6.0 B
31.9 U
<28.0 B
149 B

™^— — ̂—™

••̂•̂^̂^̂•B

<27.0 B
<37.0 B

<2 B
57.8 A
<1.0 B
<5.0 B

48,000 A
3.0 B
<7.0 B
<6.0 B
131 A
<2 B

5 . 650 A
1.460 B
<0.2 B
<12.0 B
2,360 B

<2 B
<3.0 B

13.500 A
<* B

<6.0 B
121 Q

<28.0 B
126 B

— ̂-̂ — ̂»

•̂̂ •̂ •̂̂ MHM.

<27.0 B
<37.0 B

4.4 B
196 A

<1.0 B
<5.0 B

198.000 A
4.2 B

<7.0 B
<6.0 B
6 , 320 A

<2 B
52.100 A
3.020 B
<0.2 B
<12.0 B
10.500 B

<2 B
<3.0 B

26,400 A
<4 B

<6.0 B
45.7 U
<28.0 B
709 B

— — — ̂ •

— ̂ ̂_̂

<27.0 B
<37.0 B

<2 B
91.6 A
<1.0 B
<5.0 B

18,100 A
<3.0 B
<7.0 B
<6.0 B
13.7 A
<2 B

3.260 A
450 B
<0.2 B

<12.0 B
4 , 990 B

<2 B
<3.0 B

23,800 A
<4 B

<6.0 B
28.7 U
<28.0 B
58.6 B

— — ̂— ̂B__ — _

•̂ Ŵ ^̂ -̂ M̂ ,̂

200
60
10
200
5
5

5000
10
50
23
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20

.

* - Indicates a replicate sample
CKDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

3 * Quantitative data
A * Qualitative data
U - Unusable data

noux, DOC* M006609Y.8.49
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Table 2. Sujanarr of Analyse* for Miscellaneous Inorganic Compounds in Ground Water

-'•11 Designation:
Saople Date:

OU-1
3/20/90

OU-1A
3/19/90

OU-4
3/19/90

OW-6
3/16/90

OU-9
3/19/90

OU-10
3/20/90

OW-11
3/20/90

OU-12
3/15/90

Inorganic Compounas
(Concentricions in fflg/L)

Sulf»t«
Sulfide
Total Phoiphorou*
Bicarbonate
Carbonate
Chloride
Cr-rt
TOC
COD
TSS

0.01
0.004
0.0*
1.0
1.0
s.o
0.10
20.5

20
5

28.20 U
0 004 U
1 . 50 U
-63 B

<1.0 B
67.7 B

<0.010 B
6.9 U
33.4 B
<5.0 B

19.75 U 9 83
0 . 026 U 0 025
0.63U 1.45
54.9
a.o
<5.0

<0.010
9.2

64.7
27.0

55.5
<1.0
232

<0.010
1.1

49.1
55.5

U
U
U
B
B
B
B
U
B
B

3.30 U
0.014 U
1.05 U
-2.4 A
<1.0 A
36.9 B

<0.010 U
1.2 U
<20 B

<5.0 B

451. 25 U 48.00U 111.13 U 1246.50
0.02ZU Q.018U 0 015 U 0.008
0.60 0 0 88 0 1.13 0 1.50
30.0
<1.0
16.8

(0.010
14.1
62.1
222

5.4
<1.0
39.1

<0.010
4 3

23.0
48.0

65.5
a.o
19.7

<0.010
3.6
25.6
35.0

935
<1.0
34.7

<0.010
29.1
1*4

55.0

U
U
U
B
B
B
B
A
B
B

• - Indicates a replicate sample
IDL - Instrument Detection Limit
-* - ^ot sampled

Validation Codes

3 - Quantitative data
A - Qualitative data
U - Unusaole data

DOC* H006609Y.S.49
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Tabl. 2. Sugary o£ £or MI...UM..U, Inor.anic Compouna. in Ground W.t.r

Inorganic Compound*
(Concentration* in ug/L) :DL

— — — — — —Sulfat*
Sulfld.
Totai Fhosphorous
Bicarbonate
Carbonate
Chloride
Cr+6
TOC
COO
TSS

— — _

^— •— ̂ — ̂ -^

0.01
0.004
0.04
1.0
1.0
5.0

0.10
20.5

20
5

•̂  ̂  •

^ •̂•̂ ••̂ •̂ M

4-93 1
0 . 022 1
2.80

347
<1.0 ]
17.0 1

<0.010 1
7.0 I

72.51
40.5 1

•̂•̂ iBH^B^H

1

J 53.981
J 0.0171
J 1 . 48 1
> 351 ]
> <1.0
> 20.8
J <0.010
» 7.4
> 33.4
J 25.5

~

1 5.20 U
J 0 .010U
i 3 . 08 U
) 35.5 B

<1.0 B
15.7 B

<0.010 U
5.1 U
<20 B

51.0 B

12.93 U
0.021 U
2.58 U
10.0 B
<1.0 B

140 B
<0.010 U

1.3 B
33.4 B
18.5 B

^^•^^^•^^^^M

0.271
0.113 i

9.98 1
11100 1
<1.0 1

146 1
< 0.010 ]

2770 i
1350 1

136 1

•̂ ^ •̂̂ ••̂ •B

1 49.15U
t 0 . 0 2 9 U
» 1 .700
> 1460 B
* <1.0B
> 144 B
> <0.010 B
^ 160 A
i 454 B
J 97. O B

^ ̂ ^B^ .̂.

•

155.45 a
0.012 U
<0 .04 B
29.6 B
<1.0 B
98.4 B

<0.010 C
5.1 U
<20 B
7.0 B

••••

181.00 U
0.010 U
1.380
67.8 B
<1.0 B
47.6 B

<0.010 U
5.30

52.3 B
44.0 B

•

* - Indicates a replicate sample
IDL - I.iscrufflenc Detection Limit
— - Not sampled

Validation Code*

B - Quantitative data
A - Qualitative data
U - Unu»»0i« data

ROUX ASSOCIATES INC
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Table 2. Summary of Anaiyjei for Miscellaneous Inorganic Compounds In Ground Hater

Well Designation:
Saonle Date:

Inorganic Compounds
(Concentrations In ug/L)

OU-19
3/16/90

IDL

OU-19A
3/16/90

OU-20
3/16/90

OW-21
3/21/90

OW-21*
3/21/90

OW-22
3/21/90

OW-28
3/21/90

Sulfate
Sulfide
Total Phosphorous
Bicarbonate
Carbonate
Chloride
Cr+o
TOO
COO
TSS

0.01
0.00*
0.0*
1.0
1.0
5.0
0.10
20.5
20
5

18.35 U
0.017 U
<0.0* B
16.5 U
<1.0 A
42.2 B

<0.010 U
3.* U
<20 B
10.0 B

7.75 0
0.016 U
0.75 0
59.8 A
<1.0 A
29.9 B

< 0.010 U
3.* U
<20 B
32.0 B

160.93 U
0.019 U
2.80 U
90.5 A
<1.0 A
48. 6 B

<0.010 U
5.* U
<20 B
59.5 B

47.690 1
0.007 1
3.90 1
118

<1.0
10.9

<0.010
4.7

<20
76.0

J 49.8300
) <0.004U
J 3 . 28 U

121 B
<1.0 B
11.0 B

<0.010 B
4.6 U
2*.* a
84.0 B

565.000 [
0.005 1
14.15
321

<1.0
22.6

<0.010
11.5
24.*
1,500

J 2
; o.o6

9
29.5

--

—--
a.*
--

a
u
B
B

U

* - Indicates a repiicat* iwapi*
IDL - Instrument Detection Limit
-- - Not sanpied

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unuaable data

ROUX ASSOC INC DOC* MO06609Y.8.*9
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Analytical Data Validation Documentation

Section 1. Ground-Water Data Validation Documentation
Part 2. Data Validation of April 1990 Enseco-ERCO
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CONSULTING GROUND-WATER
GEOLOGISTS AND ENGINEERS

ROUX ASSOCIATES INC

THE HUNTINGTON ATRIUM
775 PARK AVENUE
SUITE 255
HUNTINGTON NEW YORK 11743 516673-7200 FAX » 516 673-7216

June 29, 1990

Mr. Bruce S. Yare
Industri-Plex Site Remedial Trust
c/o Monsanto Chemical Company
800 North Lindbergh Boulevard
St. Louis, Missouri 63167

Dear Mr. Yare:

Roux Associates, Inc. has performed a validation of the organic and inorganic
analytical data from ground-water samples collected on April 25, 1990 at the
Industri-Plex Site (Site) in Woburn, Massachusetts as pan of the Ground-
Water/Surface-Water Investigation Plan (GSIP). These analyses were performed
by ENSECO-ERCO (ERCO) of Cambridge, Massachusetts. Samples were
collected from two monitoring wells (OW-7 and OW-17).

OW-17 was analyzed for volatile organic compounds (VOCs) only, while OW-7
was analyzed for the full suite of ground-water analyses presented in the GSIP
work plan. OW-17 was sampled to replace a VOC sample that was collected on
March 15, 1990, but not analyzed within the holding time. Monitoring well OW-7
had not been located at the tune of the March ground-water sampling. One field
blank (GW-FB-3) and one replicate (an OW-7 replicate which was designated
OW-101) were collected for QA/QC purposes and analyzed for the full suite of
ground-water analyses.

Data validation guidelines presented by Roux Associates, Inc. in Appendix E of
the GSIP Work Plan (December 21, 1990), guidelines in the U.S. Environmental
Protection Agency (USEPA) Region I Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses (February 1, 1988 and modified
November 1, 1988), and Region I Laboratory Validation Functional Guidelines
for Evaluating Inorganics Analyses (June 13, 1988 and modified February 1989)
were followed. When differing guidelines were encountered, generally the stricter
guideline was followed.
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The results of the validation are summarized in Table 1. All of the ground-water
data are summarized in Table 2. Details of the results of the validation effort are
summarized below.

ORGANIC DATA

Data Completeness

All requested analyses were performed by ERCO.

Holding Times

All samples were analyzed within the holding times.

GC/MS Tuning

The gas chromatograph/mass spectrometer (GC/MS) tuning performance results
were all within USEPA Region I guidelines.

Calibration

Guidance from USEPA Region I for instrument calibration for volatile and semi-
volatile compounds states that: 1) all response factors must be greater than or
equal to 0.05; 2) all percent relative standard deviations must be less than or
equal to 30 percent; and 3) all percent differences must be less than or equal to
25 percent. If the response factor for any compound is greater than 0.05, all
positive values are considered estimated and non-detects are considered unusable.
If the percent relative standard deviation is greater than 30 percent, positive
results for that compound are considered qualitative. If the percent relative
standard deviation is greater than 50 percent, all non-detects are considered
qualitative. If the percent difference is greater than 25 percent, all positive values
should be considered qualitative. If the percent difference is greater than 50
percent, all non-detects are considered qualitative.

The percent relative standard deviation for methylene chloride was 62.8 percent
on the initial calibration which is above the 30 percent guideline. All methylene
chloride values should be considered qualitative. 2-Butanone had a 25.4 percent
difference on the continuing calibration which is above the 25 percent difference
limit. However, as there are no positive values for 2-butanone, this does not
affect sample results.

Doc #M006609Y.7.27 6/90
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The percent difference was 55.1 percent for 4-nitrophenol on the continuing
calibration. All 4-nitrophenol values should be considered qualitative.

Blanks

The concentrations of compounds in laboratory, trip and field blanks were
reviewed following USEPA Region I guidelines. If contamination was found in
any blank, positive values below five times the highest positive blank value for that
compound should be considered unusable. In the cases of methylene chloride,
acetone, toluene, 2-butanone and common phthalate esters (which are considered
common lab contaminants by USEPA Region I guidelines), positive blank values
were multiplied by a factor of ten, and all positive values below that action level
should be considered unusable.

Two compounds were detected in VOC blanks. No compounds were detected in
both the semi-volatile and the pesticide/PCB blanks.

• Methylene chloride was detected at 16 ug/L in a lab blank and at 13
ug/L in the trip blank. As methylene chloride was detected in all
sample results at concentrations below ten times the blank
concentrations, all methylene chloride values should be considered
unusable.

• Acetone was detected at 44 ug/L in the field blank, but was not
detected in any samples. Sample results are not affected by this.

Surrogate Recoveries

All surrogate recoveries were within the contract required recovery ranges.

Matrix Spike/Matrix Spike Duplicates

Although requested, the matrix spike and matrix spike duplicate samples were not
run by ERCO.

Field Duplicates

All organic compounds were within the acceptable limits of less than 30 percent
relative percent difference for the duplicate sample.
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Internal Standard Performance

All samples were within the acceptable limits.

Pesticide Instrument Performance

Retention times were within USEPA Region I guidelines.

Compound Identification

There were no pesticide and PCB compounds detected, therefore compound
identification did not have to be checked.

Compound Quantitation

Compound quantitation could not be verified due to absence of matrix spike and
matrix spike duplicate results.

INORGANIC DATA

A summary of results of the inorganic ground-water quality data validation is
provided in Table 1. Details of the validation results are provided below.

Data Completeness

All requested analyses were performed by ERCO.

Holding Times

All holding times were met.

Calibration Verification

All criteria were met for instrument calibration verification.

Laboratory and Field Blank Analyses

Bicarbonate, chemical oxygen demand and total suspended solids were all found
in the field blank (GW-FB-3). Positive sample values below the action level of five
times the highest value found in a blank for these analytes should be considered
unusable. Bicarbonate and chemical oxygen demand sample concentrations are
all below the action level of five times the blank concentration and should be

Doc #MO06609Y.7.27 6/90
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considered unusable, however, the total suspended solids sample values are above
the action level and are not affected by the blank contamination.

Total aluminum, total calcium, total iron, total manganese, total sodium and total
zinc were all detected in both the field and lab blanks. Total nickel was detected
in the field blank. With the exceptions of total aluminum and total zinc in the
OW-7 replicate (designated OW-101), and total nickel in both the OW-7 and OW-
7 replicate (designated OW-101), each of which should be considered unusable,
all total metal concentrations are above the action levels and are unaffected by
the blank contamination.

Dissolved calcium and dissolved iron were detected in both the field and lab
blanks. Dissolved nickel was detected in the lab blank. Dissolved barium,
dissolved magnesium, dissolved sodium and dissolved zinc were all detected in the
field blank. All dissolved metal concentrations are above the action levels and are
unaffected by the blank contamination with the exception of the dissolved zinc
concentration in the OW-7 replicate (designated OW-101), which should be
considered unusable.

TCP Interference Check Sample Results

All samples met the criteria.

Matrix Spike Recoveries

Although requested, the matrix spike and matrix spike duplicate samples were not
run by ERCO.

Laboratory and Field Duplicates

Since matrix spikes were not run, laboratory duplicate (matrix spike duplicate)
analyses were not performed.

Field duplicate precision was greater than the 30 percent difference recommended
by USEPA Region I guidelines for the following analyses: total phosphorus, total
organic carbon, total suspended solids, total arsenic, total iron, total lead, total
nickel, total zinc, dissolved aluminum, dissolved barium, and dissolved zinc. All
results for these analyses should be considered qualitative.

Laboratory Control Sample Results

All samples met the criteria.

Doc #MO06609Y.7.27 6/90
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Furnace Atomic Absorption Results

All samples met the criteria.

Serial Dilution Results

Serial dilutions were performed for metals analyzed by ICP. All were within the
10 percent difference in results with the exceptions of total chromium, total
copper, total nickel, total potassium, total tin, total zinc, dissolved iron, dissolved
tin and dissolved zinc. USEPA Region I guidance suggests that if the percent
difference is greater than 15 percent and the result of the diluted sample is greater
than that of the undiluted sample, there is probably negative interference and all
results should be considered qualitative. Total potassium, total and dissolved tin,
and total and dissolved zinc results should all be considered qualitative as the
percent difference between the undiluted and diluted samples was greater than 15
percent and the diluted sample concentration was greater than the undiluted
sample result.

Detection Limit Results

All samples met the criteria.

Sample Results

Sample quantitation could not be verified due to the absence of matrix spike and
matrix spike duplicate results.

If you have any questions or comments, please give us a call at (516) 673-7200.

Sincerely,

Martha M. Smith
Project Geologist

William Sarni
Vice President

cc: J. Yeary, Roux Associates, Inc.
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Table 1. Summary of Data Validation Recommendations
Industri-Plex Site, GSIP Woburn, MA

Page 1 of 2

Data Quality QA/QC Problems Affected Samples

Volatile Organic Compound Data

Unusable (U) Instrument calibration

Quantitative (B)

problems and blank
contamination

No problems

All methylene chloride
results

All remaining compounds

Semi-Volatile Compound Data

Qualitative (A) Instrument calibration

Quantitative (B)

problems

No problems

All 4-nitrophenol results

All remaining compounds

Pesticide/PCB Data

Quantitative (B) No problems All compounds

ROUX> imc
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Table 1. Summary of Data Validation Recommendations
Industri-Plex Site, GSIP Woburn, MA

Page 2 of 2

Data Quality QA/QC Problems Affected Samples

Miscellaneous Inorganic Data

Unusable (U) Field blank contamination

Qualitative (A)

Quantitative (B)

Poor replicate precision

No problems

All bicarbonate and total
organic carbon results

All total phosphorus results

All remaining anaiytes

Metals Data

Unusable (U)

Qualitative (A)

Quantitative (B)

Blank contamination, poor
replicate precision and
serial dilution differences

Blank contamination and
poor replicate precision

Blank contamination

Poor replicate precision

Serial dilution differences

No problems

All total and dissolved zinc
results

All total nickel results

Total aluminum in OW-7
replicate (designated
OW-101)

All total arsenic, total iron,
total lead, dissolved
aluminum and dissolved
barium results

All total potassium, total
and dissolved tin results

All remaining metal results
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Table 2. Summary of Ground-Water Analyses, Industri-Plex Sice, GSIP, Uoburn, Massachusetts.

Well

Volatile Organic Compounds
(Concentrations In ug/L)

Chlorome thane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulf ide
1 ,1-Dlchloroethene
1 , 1-Olchloroethane
1,2-Dlchloroethylene (total)
Chloroform
1 , 2-Dlchloroethane
2-Butanone
1 , 1 , 1-Trlchloroethane
Carbon tetrachloride
Vinyl acetate
Brornodlchlorooe thane
1 , 2-Dlchloropropane
1 ,1 ,2,2-Tetrachloroethane
cls-l,3-Dlchloropropene
Trlchloroethene
Olbrofflochloromethane
1,1, 2-Trlchloroethane
Benzene
trans -1 , 3-Dlchloropropene
B romoxo no
2-Hexanone
4-Methyl-2-pentanone
let rachl o roechene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total xylenes

Designation:
Sample Date:

CRQL

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5

OW-7
4/25/90

< 10
< 10
< 10
< 10
21

< 10
< 5
3
6
2

< 5
< 5
< 10
15

< 5
< 10
< 5
< 5
< 5
< 5
36

< 5
< 5
< 5
< 5
< 5
< 10
< 10
< 5
< 5
< 5
< 5
< 5
< 5

B
B
B
B
U
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

OW-7*
4/25/90

< 10
< 10
< 10
< 10
19

< 10
< 5
< 5
6
2

< 5
< 5
< 10
15

< 5
< 10
< 5
< 5
< 5
< 5
35

< 5
< 5
< 5
< 5
< 5
< 10
< 10
< 5
< 5
< 5
< 5
< 5
< 5

B
B
B
B
U
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

OW-17
4/25/90

< 50
< 50
< 50
< 50
96

< 50
< 25
< 25
< 25
< 25
< 25
< 25
< 50
< 25
< 25
< 50
< 25
< 25
< 25
< 25
< 25
< 25
< 25
660

< 25
< 25
< 50
< 50
< 25
< 25
< 25
< 25
< 25
13

B
B
B
B
U
B
B
B
3
B
B
B
3
B
B
B
B
B
B
3
B
B
B
B
B
B
B
B
B
B
B
B
B
B

IDL

2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
I
1
1
2
2
1
1
1
1
1
1

* - Indicates a replicate sample
CRQL - Contract Required Quantisation Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

IINC DOC# M006609Y.7.27
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Table 2. Summary of Ground-Water Analyses, Industrl-Plex Site. GSIP, Wobura, Massachusetts.

Well Designation:
Sample Date:

Semi-Volatile Organic Compounds
(Concentrations in ug/L) CRQL

Phenol
bis (Z-Chloroethyl) ether
2-Chlorophenol
1 , 3-Dlchlorobenzcne
1 , 4-Dichlorobenzene
Benzyl alcohol
1 , 2-Dlchloro benzene
2-Methrlphenol
bis (2-Chloroisopropyl) ether
4-Methylphenol
N-Nitroso~di-n-propylamine
Hexachloroe thane
Nitrobenzene
Isophorone
2-Hltrophenol
2,4-Dimethylphenoi
Benzole acrd
bis (2-Chloroechoxy) methane
2 , 4-Dichlorophenol
1 ,2, A-Trlchlorobenzene
Naphthalene
4-Chloroaniline
Hejcachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachloroeyclopentadlene
2, 4,6-Trlchlorophenol
2,4, S-Trichlorophenol
2-Chloronaphthalene
2-Nltroanlline
Dimethyl phthalate
Acenaphthylene
2, 6-Dlnitrotoluene
3-Nltroaniline
Acenapnthene
2 , 4-Dinltrophenol
4-Nltrophenol
Dibenzofuran
2,4-Dinltrotoluene
Dlethyiphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroanillne
4 , 6-Dinitro-2-inethylphenol

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

: OU-7
: 4/25/90

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 50
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 50
< 10
< 50
< 10
< 10
< 10
< 50
< 10
< 50
< 50
< 10
< 10
< 10
< 10
< 10
< 50
< 50

B
B
B
B
3
B
B
B
B
B
B
B
B
B
3
S
B
B
B
B
3
3
B
3
B
B
B
B
B
B
B
3
3
B
B
B
A
3
B
B
B
B
3
B

OW-7*
4/25/90

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 50
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 50
< 10
< 50
< 10
< 10
< 10
< 50
< 10
< 50
< 50
< 10
< 10
< 10
< 10
< 10
< 50
< 50

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
3
B
B
B
B
B
B
B
B
3
B
B
B
A
B
B
B
B
B
B
B

IDL

5
5
5
5
5
10
5
5
i
5
10
10
5
5
10
10
25
5
5
5
3
5
5
10
10
10
10
10
4
10
4
3
10
10
3
25
15
4
10
4
5
4
10
15

(1) Cannot be separated from Dlphenylamlne
* - Indicates a replicate sample

CRQL - Contract Required Quantatlon Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data
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Table 2. ,ry of Ground-Water Analyse*, Industri-Plex Site, GSIP, Woburn, Massachusetts.

Well Designation:
Sample Date:

Semi-Volatile Organic Compounds
(Concentrations In ug/L)

N-Nltrosodlphenylamine (1)
it -B romopheny 1 -pheny 1 ethe r
Hexachloro benzene
Pentachlorophenol
Fhenanthrene
Anthracene
Dl-n-butylphthalate
Fluoranthene
Pyrene
Butyl benxy Iphthalate
3,3' -Dlchlorobenzldlne
Benzo (a) anthracene
Chrysene
bis (2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1,2,3-cd) pyrene
Dlbenzo (a,h) anthracene
Benzo (g,h,O perylene

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

OU-7
4/25/90

< 10
< 10
< 10
< 50
< 10
< 10
< 10
< 10
< 10
< 10
< 20
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

OW-7*
A/25/90

< 10
< 10
< 10
< 50
< 10
< 10
< 10
< 10
< 10
< 10
< 20
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

IDL

5
5
5
10
3
3
3
3
3
5
5
3
&
3
4

5
6
3
4

4

4

(1) Cannot be separated from Dlphenylamlne
* - Indicates a replicate sample

CRQL - Contract Required Quantation Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

INC DOC» M006609V.7.27
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Table 2. Summary of Ground-Water Analyses, Industrl-Plex Site, CSIF, Woburn, Massachusetts.

Pestieide\PCB Compounds
(Concentrations in ug/L)

alpha-BBC
beta-BBC
delta-BBC
gamma-BBC (Llndane)
Heptachlor
Aldrin
Beptachlor epoxide
Endoaulfan I
Dleldrin
4, 4 '-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4, 4 '-DDT
Methoxychlor
Endrin ketone
alpha Chiordane
gamma Chiordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Well Designation:
Sample Date:

OH- 7
4/25/90

OH- 7*
4/25/90

CRQL

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1
0
0
0
0
0
1
1

05
05
05
05
05
05
05
05
10
10
10
10
10
10
10
05
10
05
05
.0
.5
.5
.5
.5
.5
.0
.0

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
1

.05

.05

.05

.05

.05

.05

.05

.05

.10

.10

.10

.10

.10

.10

.10

.05

.10

.05

.05

.0

.5

.5

.5

.5

.5

.0

.0

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0.
< 0,
< 1
< 0.
< 0.
< 0
< 0.
< 0,
< 1.
< 1.

.05

.05

.05

.05

.05

.05

.05

.05

.10

.10

.10

.10

.10

.10

.10

.05

.10

.05

.05

.0

.5

.5

.5

.5

.5

.0

.0

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

IDL

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.01

.02

.01

.01

.01

.01

.01

.02

.02

.02

.05

.02

.02

.08

.08

.06

.08

.12

.12

.40

.38

.29

.40

.45

.31

.42

.25

* - Indicates a replicate sample
CRQL - Contract Required Quantitation Limit
IDL - Instrument Detection Limit

Validation Codes

8 - Quantitative data
A - Qualitative data
U - Unusable data
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Table 2. Sundry of Ground-Hater Analyse,, Industri-Plex Site, GSIP, Wobum, Mass.chusetts.

Total Metals
(Concentrations in ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

Well Designation:
Sample Date:

IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1
0.2
12
900
2
3
38
A

6
8
28

OW-7
4/25/90

273
< 37
43.5
24

< 1
< 5
39900
3.3

< 7
6.5
8150
3.7
9930
322

< 0.2
35.7
2880

< 2
< 3
26700

< 4
< 6
22.8

< 28
140

B
B
A
B
3
B
B
B
B
B
A

A

B
B
B
U
A

B
S
B
B
B
U
A

B

OU-7*
4/25/90

117
< 37
29.7
22.1

< 1
< 5
40100

< 3
< 7
< 6
5540

< 2
9930
322

< 0.2
12
2490

< 2
< 3
26500

< 4
< 6
14.4

< 28
141

U

B
A
B
B
B
B
B
B
B
A
A
B
B
B
U
A

B
B
B
B
B
U
A
B

CRDL

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0 2
40
5000
5
10
5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data
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Table 2. Summary of Ground-Water Analyses, Industri-Plex Sice, GSXP, Uoburn, Massachusetts.

Dissolveo Metals
(Concentrations in ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnes ium
Manganese
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

Well Designation:
Sample Date:

IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1

0.2
12
900
2
3
38
4

6
8
28

OW-7
4/25/90

60.4
< 37
< 2
175

< 1
< 5
41000

< 3
< 7
< 6
172

< 2
10100
316

< 0.2
< 12
2820

< 2
< 3
27400

< 4
< 6
124

< 28
144

A
B
B
A
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
U
A
B

OU-7*
4/25/90

< 27
< 37
< 2
74

< 1
< 5
40200

< 3
< 7
< 6
175

< 2
9850
305

< 0.2
< 12
2600

< 2
< 3
26400

< 4
< 6
41.5

< 28
141

A
B
B
A
B
B
B
B
B
B
B
B
B
B
B
a
B
B
B
B
B
B
U
A
B

CRDL

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0 2
40
5000
5
10
5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit

IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

ROUX ASSOCIATES INC DOC* M006609Y.7.27
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Table 2. Summary of Ground-Water Analyses, Industrl-Plex Site, GSIP, Woburn, Massachusetts.

Miscellaneous Compounds
(Concentrations In mg/L)

Well Designation:
Sample Date:

IDL

OW-7
A/25/90

OW-7*
I-125190

Sulfate
Sulfide
Total Phosphorous
Bicarbonate
Carbonate
Chloride
Cr-t-6
TOC
COD
TSS

5.0
0.05
0.01
5
5
3
0.
2
5
1

.0

.0

.0
010
.0
.0
.0

53
< 0.
0.
55

< 5.
76

< 0.
3.
17
26

.0
05
30
.1
0
.0
010
0

.0

B
B
A
U
B
B
B
B
U
B

51
< 0.
0.
55

< 5.
73

< 0.
2.
23
IS

.0
05
21
.1
0
.0
010
2

.0

B
B
A
U
B
B
B
B
U
B

* - Indicates a replicate sample
IDL - Instrument Detection Limit
-- - Not sampled

Validation Codes

8 - Quantitative data
A - Qualitative data
U - Unusable data

ROUXi ilMC DOC# M006609Y.7.27



APPENDIX D

Analytical Data Validation Documentation

Section 1. Ground-Water Data Validation Documentation
Part 3. Data Validation of August 1990 Enseco-ERCO

Analyses
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CONSULTING GROUND-WATER
GEOLOGISTS AND ENGINEERS

ROUX ASSOCIATES INC

THE HUNTINGTON ATRIUM
775 PARK AVENUE
SUITE 255
HUNTINGTON NEW YORK 11743 516673-7200 FAX " 5 1 6 6 7 3 - 7 2 1 6

October 12, 1990

Mr. Bruce S. Yare
Industri-Plex Site Remedial Trust
c/o Monsanto Chemical Company
800 North Lindbergh Boulevard
St. Louis, MO 63167

Dear Mr. Yare:

Roux Associates, Inc. has performed a validation of the inorganic analytical data
from ground-water samples collected from August 14, 1990 through August 17,
1990 at the Industri-Plex Site (Site) in Woburn, Massachusetts as part of the
Ground-Water/Surface-Water Investigation Plan (GSIP). These analyses were
performed by ENSECO-ERCO (ERCO) of Cambridge, Massachusetts. Samples
were collected from twenty-one monitoring wells (OW-1, OW-1A, OW-4, OW-6,
OW-7, OW-10, OW-11, OW-12, OW-13, OW-14, OW-15, OW-16, OW-17, OW-18,
OW-18A, OW-19, OW-19A, OW-20, OW-21, OW-22 and OW-28) and analyzed
for total and dissolved arsenic, barium and zinc, sulfate, sulfide, total phosphorous,
total organic carbon (TOC) and hexavalent chromium. Quality assurance/quality
control (QA/QC) samples collected include two blind replicates (GW-OW-20
replicate designated GW-OW-100 and GW-OW-21 replicate designated
GW-OW-101), two field blanks (GW-FB-1 and GW-FB-2) and a matrix spike
sample and duplicate collected at OW-1 A (GW-OW-1AMS and
GW-OW-1AMSD).

Data validation guidelines presented by Roux Associates, Inc. in Appendix E of
the GSIP Work Plan (December 21, 1989) and guidelines in U.S. Environmental
Protection Agency (USEPA) Region I Laboratory Data Validation Functional
Guidelines for Evaluating Inorganics Analyses (June 13, 1988 and modified
February 1989) were followed. When differing guidelines were encountered,
generally the stricter guideline was followed.

The laboratory reports from ERCO are organized by ERCO project numbers,
which are assigned to each set of samples received on any one day. ERCO
performed their QA/QC procedures for each set of samples collected on the same
sampling day. ERCO considers each sampling day a different project. Therefore,
because samples were collected over a four day time period, there are four
separate reports (with four different sets of laboratory QA/QC documentation)
from ERCO. In contrast, Roux Associates, Inc. views all of the samples as part
of a single sampling round, and the validation was performed on the entire round.

MO06609Y. 11.38



Mr. Bruce S. Yare
October 12, 1990
Page 2

INORGANIC DATA - Ground Water

Data Completeness

All analyses requested in the letter to Henry Camp of ERCO, dated August 10,
1990 analyses were performed by ERCO. Total and dissolved arsenic were
requested while sampling was in progress and confirmed in the August 20, 1990
letter to Henry Camp. These analyses were also performed.

Holding Times

All samples were analyzed within the assigned holding times.

Instrument Calibration

The standard at 2x CRDL is not within ± 20 percent of the true value for
dissolved zinc in samples OW-15, OW-14, OW-1 A, OW-6, OW-7, OW-19A,
OW-19, OW-20 replicate, OW-20, OW-17, OW-18A and for total zinc in samples
OW-15, OW-14, OW-1A, OW-9, OW-1, OW-22 and OW-16. Results near the
CRDL are questionable, therefore positive results less than 3 times the CRDL and
nondetected results are estimated.

Laboratory and Field Blanks

The concentrations of analytes in laboratory and field blanks were reviewed
following USEPA Region I guidelines. If contamination was found in any blanks,
positive values below the action level of five times the highest positive blank value
for that analyte is reported as non-detect at the action level. Calibration blanks
that are reported as negative values indicate there is a possibility that non-detects
are false. Non-detects associated with blanks with negative values greater than
twice the instrument detection limit are reported as qualitative non-detects.

• Total zinc was detected in one of the field blanks (GW-FB-1) and the
prep blank associated with samples OW-15, OW-14 and OW-1 A; in
the prep blank for samples OW-9, OW-1, OW-22 and OW-16; and in
the continuing calibration blank for samples OW-18, OW-11, OW-10,
OW-12, OW-13, OW-21, OW-28, OW-4 and OW-21 replicate.
Positive results for OW-14, OW-18, OW-11, OW-10 and OW-13 are
above the action level and are considered quantitative. The
remaining samples with positive values are reported as non-detect.

• Total barium was detected in the field blank and the continuing
calibration blank for samples OW-18, OW-11, OW-10, OW-12, OW-
13, OW-21, OW-28, OW-4 and OW-21 replicate. The positive values
for all of these samples were above the action level and are
considered quantitative.

ROUX ASSOCIATES INC MO06609Y. 11.38



Mr. Bruce S. Yare
October 12, 1990
Page 3

• Dissolved zinc was detected in the continuing calibration blank and
the field blank associated with samples OW-15, OW-14 and OW-1A;
and in the continuing calibration blank for OW-9, OW-1, OW-22,
OW-16, OW-18, OW-11, OW-10, OW-12, OW-13, OW-21, OW-28,
OW-4, OW-21 replicate, OW-6, OW-7, OW-19A, OW-19, OW-20
replicate, OW-20, OW-17 and OW-18A. Samples OW-14, OW-18,
OW-11, OW-10, OW-19A, OW-19, OW-17 and OW-18Ahave positive
values above the action level and are considered quantitative. The
remaining sample values are reported as non-detects.

• Dissolved barium was detected in the continuing calibration blank and
in all the samples. All sample values were above the action level and
are considered quantitative.

ICP Interference Check Sample Results

All samples meet this criteria.

Matrix Spike Recoveries

A matrix spike was performed on the sample from OW-1 A, collected on August
16, 1990. All analytes met the criteria for this parameter.

Laboratory and Field Duplicates

Field duplicates were collected on August 14,1990 (OW-20, OW-100) and August
15, 1990 (OW-21, OW-101). All analyses had relative percent differences within
the 30 percent range advised by Region I USEPA with the exception of dissolved
arsenic (35.7%) and dissolved zinc, (140%) in sample GW-OW-21. All of the
filtered samples for these analytes greater than the IDL are considered qualitative.

Laboratory Control Sample Analyses

All laboratory control samples met the criteria of 80 - 120 percent recoveries.

Furnace Atomic Absorption Analysis

All samples met this criteria.

ICP Serial Dilution Analysis

Serial dilution analyses were performed with each daily batch of samples and met
the Region I USEPA criteria.

Instrument Detection Limits

All instrument detection limits (IDL) were reported at values below the Contract
Required Detection Limit (CRDL).

ROUX ASSOCIATES MC MO06609Y. 11.38



Mr. Bruce S. Yare
October 12, 1990
Page 4

Sample Result Verification

All samples met the criteria.

If you have any questions or comments, please give us a call at (516) 673-7200.

Sincerely,

Martha M. Smith
Project Hydrogeologist

William Sarni
Vice President

cc: J. Yeary, Roux Associates, Inc.

ROUX ASSOCIATES INC MO06609Y. 11.38



Summary of Data Validation Recommendations, Ground-Water Samples,
Ground-Water/Surface-Water Investigation Plan (GSIP), Industri-Plex Site, Woburn,
Massachusetts.

Inorganic Compound Data for Ground Water

Data Quality

Qualitative (J)

OA/OC Problems

Instrument calibration
Duplicate precision

Instrument calibration

Duplicate precision

Affected Samples

Dissolved zinc in samples OW-1 A,
OW-6, OW-7, OW-14, OW-15,
OW-17, OW-18A, OW-19, OW-19A,
OW-20, OW-20 replicate

Total zinc in samples OW-1,
OW-1 A, OW-9, OW-15, OW-22

Dissolved zinc in samples OW-1,
OW-4, OW-10, OW-11, OW-12,
OW-13, OW-18, OW-21, OW-21
replicate, OW-22, OW-28

Dissolved arsenic in samples OW-9,
OW-11, OW-12, OW-13, OW-14,
OW-16, OW-17, OW-18, OW-19A,
OW-20, OW-20 replicate, OW-21,
OW-21 replicate

Quantitative (A) No problems All remaining analytes

ROUXASS4 MO06609Y. 11.38
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Table 1. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Indujtri-Plex Sit* ResMdial
Trust, Wo burn, Massachusetts.

W.ll Designation: OU-1 OH-1A OW-4 OW-6 OW-7 OW-9 OW-10 OW-11
Sample Date: 8/17/90 8/16/90 8/15/90 8/14/90 8/14/90 8/17/90 8/12/90 8/15/90

Inorganic Compounds
(Total)
(Concentrations in ug/L) IDL CRDL

Arsenic
Barium
Zinc

2
I
6

<2.0 A
7.2 A
16.4 J

<2.0 A
9.8 A
27.0 J

<2.0 A
9.3 A
26.3 A

<2.0 A
19.2 A
20.5 A

6.9 A
17.7 A
14.8 A

22.0 A
8.7 A
18.5 J

2.1 A
50.6 A
264 A

204 A
45.6 A
1,640 A

10
200
20

* - Indicates a replicate staple
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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Table 1. Summary of Ground-Water Analyses. Ground-Hater/Surface-Water Investigation Plan. Indu«tri-Plax Sic* Remedial
Trust. Wobum, Massachusetts.

Well Designation: OU-12 OW-13 OH-14 OW-15 OW-16 OU-17 OU-18 OW-18A
Sample Date: 8/15/90 8/15/90 8/16/90 8/16/90 8/17/90 8/14/90 8/15/90 8/14/90

Inorganic Compounds
(Total)
(Concentrations in ug/L) IDL CRDL

Arsmic
Barium
Zinc

2
1
6

60.5 A
41.5 A
20.4 A

53.4 A
27.6 A
66.7 A

15.4 A
29.1 A

1,510 A

<2.0 A
36.1 A
13.1 J

2,350 A
319 A

31.9 A

184 A
50.5 A

221 A

4.9 A
15.1 A

8,430 A

<2.0 A
45.2 A

239 A

10
200

20

* - Indicates a repllcat* sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y
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Table 1. Stannary of Ground-Water Analyses. Ground-Uater/Surface-Uatar Investigation Plan, Industrl-Plex Sit* Remedial
Trust. Uoburn, Massachusetts.

Well Dasi«nation: OW-19 OW-19A OW-20 OW-20* OW-21 OU-21* OW-22 OW-28
Sample Date: 8/14/90 8/14/90 8/14/90 8/14/90 8/12/90 8/15/90 8/17/90 8/13/90

Inorganic Compound*
(Total)
(Concentrations in ug/L) IDL CRDL

Arsenic
Barium
Zinc

2
1
6

<2.0 A
21.5 A
260 A

34
20
199

.8 A

.9 A

.0 A

6.4 A
14.5 A
15.0 A

5.8 A
14.8 A
13.8 A

5.3 A
22.9 A
26.8 A

4.8 A
24.9 A
25.7 A

<2.0 A
76.9 A
50.1 J

<2.0 A
18.0 A
32.5 A

10
200
20

* - Indicate! a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Code;

A - Quantitative data
J - Qualitative data
R - Unusable data
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Table 1. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Induscri-Flex Site Remedial
Trust, Hoburn, Massachusetts.

Well Designation: OW-1 OW-1A OW-4 OU-6 OW-7 OW-9 OW-10 OW-11
Sample Date: 8/17/90 8/17/90 8/13/90 8/14/90 8/14/90 8/17/90 8/15/90 8/13/90

Inorganic Compounds
(Dissolved)
(Concentrations in ug/L) IDL CKDL

Arsenic
Barium
Zinc

2
1
6

<2.0 A
8.9 A
3.2 J

<2.0 A
7.2 A
23.4 J

<2.0 A
10.7 A
7.2 J

<2.0 A
13.8 A
12.0 J

<2.0 A
18.4 A
20.7 J

4.6 J
8.9 A
<6.0 A

<2.0 A
36.0 A
231 J

198 J
42.2 A
1,600 J

10
200
20

* - Indicates a replicate sample
CRDL * Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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Table 1. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Industri-Plex Site Resieiiial.
TruJt, Woburn, Ha»»«chuj«ct».

Hell Designation: OW-12 OW-13 OW-14 OW-15 OW-16 OW-17 OW-18 OW-18A
Sample Date: 8/15/90 8/15/90 8/17/90 8/17/90 8/17/90 8/14/90 8/15/90 8/14/90

Inorganic Compounds
(Dissolved)
(Concentrations in ug/L) IOL CHDL

Arsenic
Barium
Zinc

2
1
6

36.4 J
40.0 A
9.0 J

43.5 J
21.9 A
7.6 J

4.1 J
31.1 A

1,610 J

<2.0 A
29.1 A
17.2 J

2,400 J
194 A

<6.0 A

83.0 J
23.0 A
63.2 J

3.1 J
17.9 A
8 , 990 J

<2.0 A
24.5 A
4,130 J

10
200
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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Table 1. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Induatrl-Plex Site Remedial
Trust, Woburn, Massachusetts.

Well Designation: OU-19 OW-19A OW-20 OW-20* OW-21 OU-21* OU-22 OH-28
Sample Dates 8/14/90 8/14/90 8/14/90 8/14/90 8/13/90 8/15/90 8/17/90 8/13/90

Inorganic Compounds
(Dissolved)
(Concentrations in ug/L) IDL CKDL

Arsenic
Barium
Zinc

2
1
6

<2.0 A
26.8 A
*44 J

22.4 J
18.4 A
116 J

6.8 J
12.7 A
6.7 J

7.1 J
12.1 A
12.6 J

4.0 J
20.8 A
15.7 J

2.8 J
23.6 A
37.8 J

<2.0 A
72.2 A
25.0 J

<2.0 A
7.5 A
15.1 J

10
200
20

* - Irvdicatai a rcplicat* sample
CROL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

ROUX ASSOCtWi ma »fiC M006609Y
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Table 1. Suomary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan. Industri-Plex Site Remedial
Truit. Woburo. Massachusetts.

Well Designation: OW-1 OU-1A OW-4 OW-6 OW-7 OW-9 OW-10 OW-11
Sample Dat«: 8/17/90 8/16/90 8/15/90 8/14/90 8/14/90 8/17/90 8/15/90 8/15/90

Miscellaneous Compounds
(Concentrations in m«/L) IDL

Sulfate
Sulflde
Total Phosphorous
TOC
Hexavalent Chromium

5.0
0.050
0.050
0.50
0.010

27.6 A
<0.050 A
<0.050 A
20.5 A

<0.010 A

11.4 A
< 0.050 A
0.13 A
12.5 A

CO. 010 A

12.0 A
< 0.050 A
<0.050 A
0.82 A

<0.010 A

26.9 A
0.052 A
0 . 070 A
2.2A

<0.010 A

43.8 A
<0.050 A
0 . 068 A
5.5 A

<0.010 A

400 A
<0.050 A
<0.050 A
29.2 A

<0.010 A

14.1 A
<0
<0

<0

.050 A

.050 A
2.3 A
.010 A

79.6
<0.050
0.14
12.7

<0.010

A
A
A
A
A

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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Table 1. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan,
Trust, Woburn, Massachusetts.

Industri-Plex Site Remedial

Well Designation: OW-12
Sample Date: 8/15/90

OW-13
8/15/90

OW-14
8/16/90

OW-15
8/16/90

OW-16
8/17/90

OW-17
8/14/90

OW-18
8/15/90

OW-18A
8/14/90

Miscellaneous Compounds
(Concentration* in mg/L) IDL

Sulfate
Sulflde
Total Phosphorous
TOC
Hejiavalant Chromium

5.0
0.050
0.050
0.50
0.010

1 , 780 A
0 . 084 A
0.30 A
40.0 A

<0.010 A

53.9 A
<0.050 A
0.69 A
13.3 A

<0.010 A

274 A
< 0.050 A
<0.050 A
10.0 A

<0.010 A

16.5 A
<O.OSO A
0.066 A
1.5 A

<0.010 A

<5.0 A
0.20 A
4.5 A

2.730 A
<0.010 A

902 A
<0.050 A

0.81 A
120 A

<0.010 A

283 A
<0.050 A
<0.050 A
14.6 A

<0.010 A

231 A
0.12 A

<0.050 A
13.4 A

<0.010 A

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

ROUXAS1 (INC M006609Y



Fag* 9 of 9

Table 1. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investl|ation Flan, Industri-Plex Sit* Remedial
Trust. Woburn. Massacnusects.

Well Designmtion: OU-19 OU-19A OW-20 OW-20* OU-21 OW-21* OH-22 OW-28
Sample Data: 8/14/90 8/14/90 8/14/90 8/14/90 8/12/90 8/13/90 8/17/90 8/15/90

Miscellaneous Compounds
(Concentrations in mg/L) IDL

Sulfate
Sulfide
Total Phosphorous
TOC
Hexavaient Chromium

5.0
0.050
0.050
0.50
0.010

99.3 A
0 . 055 A
<0.050 A

3.9 A
<0.010 A

31.1 A
0.
0.

<0.

.055 A
055 A
9.7 A
,010 A

55.4 A
<0.050 A
0.91 A
2.1 A

<0.010 A

55.4 A
<0.050 A
0.19 A
2.4 A

<0.010 A

25.1 A
< 0.050 A
0.064 A
9.8 A

•C0.010 A

18.4 A
<0.050 A
0.068 A
16.4 A

<0.010 A

711 A
<0.050 A
0.053 A
15.3 A

<0.010 A

12.5
<0.050
0.059
0.71

<0.010

A
A
A
A
A

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable aaca
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APPENDIX D

Analytical Data Validation Documentation

Section 1. Ground-Water Data Validation Documentation
Part 4. Data Validation of March and April 1990 Radian

Analyses for Ground Water and Sewer Water
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CONSULTING GROUND-WATER
GEOLOGISTS AND ENGINEERS

ROUX ASSOCIATES INC

THE HUNTINGTON ATRIUM.
| . "^«^ | k* 775 PARK AVENUE
3 • Vw^ Vr

SUITE 255
HUNTINGTON NEW YORK 11743 516673-7200 FAX a 516 673 7216

August 30, 1990

Mr. Bruce S. Yare
Industri-Plex Site Remedial Trust
c/o Monsanto Chemical Company
800 North Lindbergh Boulevard
St. Louis, Missouri 63167

Dear Mr. Yare:

Roux Associates, Inc. has performed a validation of the water samples analyzed
for metal speciation and collected at the Industri-Plex Site in Woburn,
Massachusetts as part of the Ground-Water/Surface-Water Investigation Plan
(GSIP). Samples were collected from the monitoring wells and trunk sewer lines
during March and April 1990 and analyzed for the valence states of arsenic,
mercury, lead, tin, organo-mercury and organo-tin by Radian Corporation
(Radian) in Austin, Texas. Ferrous iron (Fe*2) was also analyzed for all locations
by Radian.

Analytical methods have not been established for many of these analyses,
necessitating development of methods by Radian before analyses could be
performed. A discussion of these methods is included in Attachment 1.

Data validation guidelines presented by Roux Associates, Inc. in Appendix E of
the GSIP Work Plan (December 21, 1990) and guidelines in the U.S.
Environmental Protection Agency (USEPA) Region I Laboratory Validation
Functional Guidelines for Evaluating Inorganics Analyses (June 13, 1988 and
modified February 1989) were followed whenever appropriate. When differing
guidelines were encountered, generally the stricter guideline was followed.
However, as these analyses were not performed under Contract Laboratory
Program (CLP) procedures, review of the standard Quality Assurance/Quality
Control (QA/QC) guidelines was not always possible.

The results of the validation of the data are summarized in Table 1. All of the
ground-water data are summarized in Table 2 and the sewer water data are
summarized in Table 3. No sediment or sludge samples were collected from the
sewer lines as there was no solid material at any of the four sampling locations.
Details of the results of the validation effort are summarized below.
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Mr. Bruce S. Yare
August 30. 1990
Page 2

Data Completeness

All requested analyses were performed by Radian with the exception of organo-
mercury analyses for the ground-water field blank collected on April 25, 1990
(FB3), due to insufficient sample volume. In addition, Radian analyzed some of
the samples for total arsenic, total lead, total mercury, and total tin to help the
laboratory discern if they should find any of the valence states of those metals.
Radian was instructed to analyze for the metal speciation regardless of whether
any of the total metal was detected; therefore, total tin and total lead were not
analyzed in all samples. Due to inadequate sample volume for monitoring wells
OW-12, OW-13, OW-18, OW-19, OW-20 and OW-21, these wells were resampled
on April 25, 1990, and analyzed for organo-mercury and organo-tin.

Holding Times

There are no established holding times for these analyses.

Calibration Verification

There were no problems with the calibration blanks with the exceptions of two
preparation blanks for lead with low estimated values detected and one
preparation blank for mercury (0) and mercury (II) with a low estimated value
detected. However, as lead and mercury were not detected in the continuing
calibration blanks, the data are not affected.

Laboratory and Field Blank Analyses

Method blanks were run with each group of samples. Three field blanks were
collected with the ground-water samples and one field blank was collected with
the sewer-water samples. Analytes were not detected except in the cases listed
below.

Lead, as analyzed by the gas furnace method, was detected in three of the five
method blanks run and both of the field blanks run. When the detection level is
raised by multiplying the highest blank value (found in the ground-water field
blank, FB-GW) by five times (5 X 0.059 mg/L = 0.295 mg/L), only the values for
OW-14 and OW-20 are above the action level. Because of the blank
contamination, these values are considered qualitative.

Lead (II) was detected in one of the field blanks (FB-GW), but as lead was not
detected in any samples, sample results were not affected.

Mercury by cold vapor analysis was not detected in the method blanks. However,
mercury was detected in one field blank (GW-FB3) associated with ground-water
samples and the field blank (SR-FB#1) associated with the sewer-water samples.
Only the ground-water sample for OW-7, collected on April 25, 1990, was affected
by the field blank contamination as all other samples associated with that ground-
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water field blank had non-detect values. The OW-7 value will be reported as non-
detect at the action level of 0.028 mg/L. The presence of mercury in the sewer-
water field blank raised the detection limit so that all positive mercury values are
considered non-detect at 0.0245 mg/L. Mercury was not detected in SR-2 and
SR-3 replicate samples so they remain non-detect at 0.0002 mg/L.

Mercury (II) was detected in one method blank but the associated ground-water
samples are either non-detect or above the action level. Mercury (II) was also
detected in one field blank associated with the ground-water samples (FB-GW)
at 0.0002 mg/L. The action level changes positive values from OW-12, OW-14,
OW-17 and OW-18A to non-detect at 0.001 mg/L.

Dimethyl mercury was not detected in any method blanks, but was detected in the
field blank associated with the sewer-water samples (SR-FB#1) at 0.024 mg/L.
This changes dimethyl mercury values for SR-1 and SR-3 replicate to be reported
as non-detect at the action level of 0.12 mg/L.

ICP Interference Check Sample Results

Fifteen tin samples were the only analyses run on the ICP and all of these samples
met the criteria.

Matrix Spike Recoveries

Matrix spike samples were run for all analytes except for arsenic (III) and arsenic
(V), and matrix spike duplicate samples were run. Recovery values were within
laboratory specified ranges (see lab reports for specific ranges) except in the
following cases.

The Fe'2 lab spike recovery was low for sample SR-2 at 81.6 percent. This is
below the laboratory control limits of 85-115 percent, but did not affect sewer-
water samples as all concentrations were above the detection limit.

Lead (II) matrix spike for OW-18 had 0.0 percent recovery. The lab spike for
OW-12 had a recovery of 19.4 percent. Matrix spike and matrix spike duplicate
recoveries for OW-21 replicate had low recoveries of 47.2 percent and 45.5
percent respectively. Two other spike recoveries on FB-GW and OW-11 were
with the acceptable range of 75-125 percent. Therefore, all lead (II) values are
considered qualitative.

Mercury lab spikes on OW-6 and OW-21 were 85 and 110 percent which were
within the acceptable range of 75-125 percent. However a lab spike performed
on the field blank GW-FB#3 had a recovery of 183.7 percent. This recovery
(183.7 percent) did not affect the data as all mercury values are non-detect.

Mercury (0) matrix spike and matrix spike duplicate recoveries were 177.5 percent
and 157.5 percent respectively on samples from OW-18. A lab spike performed
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on OW-11 also had a high recovery of 132.5 percent. However the matrix spike
performed on the sample from OW-21 replicate had a recovery of 115 percent
which is within the acceptable range of 75-115 percent. High recoveries do not
affect the data as all mercury (0) values are non-detect.

Mercury (II) matrix spike recoveries were within the acceptable range of 75-115
percent on samples from OW-11 and OW-20 (75.0 and 85.0 percent recovery).
The matrix spike performed on the sample from OW-21 replicate was 131 percent.
This recovery does not affect results which are non-detect, however mercury (II)
was detected in two ground-water samples, OW-16 and OW-21. The OW-16 value
of 0.0057 mg/L was affected as it is well above the detection limit of 0.0002 mg/L.
The OW-21 value of 0.0003 mg/L is considered qualitative by Radian as it is very
close to the detection limit of 0.0002 mg/L, and with a high spike recovery in the
replicate of OW-21, this value is considered unusable.

Matrix spikes and matrix spike duplicates were performed on three ground-water
samples and one sewer-water sample for dimethyl mercury analysis. The matrix
spike duplicate recovery for OW-11 was 157 percent. Matrix spike and matrix
spike duplicate recoveries were not calculated for OW-18. The matrix spike and
matrix spike duplicate recoveries were 6 and 2 percent, respectively. The two
bench spikes performed on OW-6 samples fell within an acceptable range of 75-
125 percent at 109 and 82 percent.

In addition, three lab blank samples analyzed as extracted spikes had percent
recoveries of 1,15 and 286. Extracted spikes are comparable to matrix spike as
the sample is spiked before it is extracted. This evaluates extraction and analytical
interferences. Bench or lab spikes are spiked samples after extraction and
evaluate only analytical interferences. Three lab blank samples analyzed as bench
spikes did fall within the range of 75-125 percent recovery at 118, 93 and 85.

Matrix spike and extracted spike recoveries were either above or below the range
of 75-125 percent, but the bench or lab spikes were within acceptable ranges
which reflects problems associated with the extraction process and not the
analyses. However, as reliable results could not be obtained with the extraction
method developed, all dimethyl mercury results are considered unusable.

Spikes for ethyl mercury were performed but not calculated as ethyl mercury co-
eluted with other compounds, making it impossible to read the peak accurately.

Matrix spikes were performed on four ground-water samples (OW-11, OW-14,
OW-19 and OW-19A) and one sewer-water sample (SR-3) for the organo-tin
analyses. Matrix spike duplicates were also performed on OW-19 and SR-3
samples. The mono-methyl tin spike analyses all were within the 75-125 percent
recovery range with the exception of the OW-19 matrix spike duplicate recovery
which was low at 58 percent. However, all other spike recoveries were within
range and since mono-methyl tin was not detected in any samples, this shouldn't
affect the data.
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Dimethyl tin was spiked and run twice, as mono-methyl and tri-methyl tin elute
on the column at the same time. The first run was spiked and run for mono-
methyl and dimethyl tin. Half of the spike recoveries were out of the 75-125
percent recovery range. The percent recoveries for OW-11, OW-19, OW-19A and
for a blank spike were respectively 151 percent, 126 percent, 67 percent and 143
percent. On the second run for dimethyl and tri-methyl tin, only two of the eight
samples run were out of the 75-125 percent recovery range. OW-11 had a
recovery of 162 percent and OW-19A had a recovery of 70 percent. All dimethyl
tin values were non-detect but should be considered qualitative due to inconsistent
matrix spike recoveries.

Tri-methyl tin spike recoveries were within the 75-125 percent recovery range with
the exceptions of the OW-19 spike recovery of 55 percent and the OW-11 spike
recovery of 142 percent. All tri-methyl tin values were non-detect but should be
considered qualitative, as not all spike recoveries were within the 75-125 percent
range.

Laboratory and Field Duplicates

Laboratory duplicates were performed by Radian and all had a relative percent
difference (RPD) less than 20 percent as recommended for laboratory duplicates
by USEPA Region I guidance with the exceptions of lead by gas furnace which
had a RPD of 22 percent for OW-19 samples and 71 percent for OW-22 samples
and dimethyl mercury lab duplicate had a RPD of 136 percent.

Three field duplicates (replicates) were collected with the ground-water samples
and one replicate was collected with the sewer-water samples. All replicates
analyses had RPDs less than 30 percent as recommended for field replicates by
USEPA Region I guidance with the exceptions of Fe'2, lead, and dimethyl
mercury.

Ground-water Fe'2 replicates for OW-13 and OW-21 had RPDs of 53 and 167
percents respectively. Fe'2 concentrations for SR-3, collected in April 1990, had
a RPD of 35 percent. All Fe'2 values related to the replicates with a RPD above
30 percent should be considered qualitative. Fe'2 concentrations for OW-7 and
OW-7 replicate, collected in April 1990 had a RPD of 9 percent. OW-7 results
should be considered quantitative, as the replicate collected at that monitoring
well had an RPD less than 30 percent.

Dimethyl mercury had RPDs above the 30 percent range in replicates for OW-13,
OW-21 and SR-3. The RPD values were 195 percent, 90 percent and 158
percent, respectively. As previously discussed, dimethyl mercury values are
already considered unusable due to matrix spike and lab duplicate problems.

Two replicate sets were analyzed for lead by the gas furnace method by Radian.
OW-19 set had a relative percent difference of 22 percent which is within the 30
percent range. OW-22 replicate set had a relative percent difference of 71
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percent. All lead values should be considered qualitative, as there were also
problems with blank contamination.

If you have any questions or comments, please give us a call at (516) 673-7200.

Sincerely,

Martha M. Smith
Project Hydrogeologist

William Sarni
Vice President

cc: J. Yeary, Roux Associates, Inc.
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Table 1. Summary of Data Validation Recommendations. Ground Water and Sewer-Water
Samples, Ground-Water/Surface Water Investigation Plan (GSIP), Industri-Plex
Site, Woburn, MA.

Data Quality QA/QC Problems Affected Samples

Unusable (U) Poor matrix spike
recoveries, poor duplicate
precision

Poor matrix spike recovery

Dimethyl mercury in all
samples

Mercury (II) in OW-21

Qualitative (A) and
detection limits
raised

Field and lab blank
contamination

Lead by gas furnace in all
samples

Qualitative (A) Poor matrix spike recoveries Lead (II) in all samples

Poor replicate precision

Dimethyl and Trimethyl Tin in
all samples

Fe*2 in all samples except OW-
7 and OW-7 replicate

Quantitative (B) and Field blank contamination
detection limit
raised

Lab blank contamination

Mercury by cold vapor in OW-
7, OW-7 replicate, SR-1, SR-3,
SR-4

Mercury (II) in OW-12, OW-
14, OW-17, OW-18A

Quantitative (B) No problems All remaining analytes
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Tabla 2. S
CSIP.

of Ground-Water Metal Spaclaclon Performed by Radian Corporation. Industrl-Plex Sit*.
Wobuzn, Maasaenuaatts.

Well Destination: OW-1
Saapla Oac«: 3/20/90

OW-1A
3/19/90

OW-*
3/19/90

OW-6
3/16/90

OH-7
4/23/90

OW-7*
4/23/90

OH-»
3/19/90 :DL

Analyte
{Concentrations in

Arsenic by gas lurnaae
Arsenic (III)
Arsenic (V)

Lead by (as furnace
Lead (II)

Iron (II)

Mercury by cold vapor
Mercury (II)
Mercury (o)
S thy 1 -mercury
D 1-methyloercury

Tin by ICFES
Mono-methyl tin
Di. -methyl tin
Trl-nethyi tin

<O.OOSO
<0.003
<0.003

<0.293
<0.60

2.6

<0.0002
O.0002
<0.0002

<0.9
0.030

HA
(0.025
<0.030
<0.030

B
B
B

A
A

A

B
B
B
B
U

B
A
A

0.0033
<0.003
<0.003

<0.293
<0.60

<0.030

<0.0002
< 0.0002
<0.0002

<0.7
<0.003

<0.60
(0. 023
<0.030
<0.030

B
B
B

A
A

A

B
B
B
B
U

B
B
A
A

•C0.0030
<0.003
<0.003

<0.293
<0.60

3.3

<0.0002
<0.0002
<0.0002

<0.7
0.088

<0.60
<0.023
<0.050
<0.030

B
B
B

A
A

A

B
B
B
B
U

B
B
A
A

0.0081
<0.005
< 0.005

<: 0.293
<0.60

O.OM

<0.0002
<0.0002
<0.0002

<0.9
0. 067

<0.60
<0.023
<0.030
<0.030

B
B
B

A
A

A

B
Z
B
B
U

B
B
A
A

0.026
•C0.0030
< 0.0050

HA
<0.60

0.30

<0.028
<0.0002
<0.0002
<0.07
0.090

HA
<0.023
<0.030
<0.030

B
B
B

A

B

B
B
B
B
U

B
A
A

0.021
< 0.0030
<0.0030

HA
<0.60

0.33

<0.028
<0.0002
< 0.0002

<0.1
0.068

HA
<0.025
<0.030
<0.030

B
B
B

A

B

B
B
B
3
U

S
A
A

0.006*
<0.003

•CO. 0050

<0.293
<0.60

18

<0.0002
<0.0002
<0.0002

<0.*
0.037

<0.60
<0.025
< 0.050
< 0.050

B
B
B

A
A

A

B
B
B
B
U

B
B
A
A

0 . 0030
0 . 0030
0.0030

0.0030
0.60

0.030

0.0002
0 . 0002
0.0002

---• • -

0.60

* - Indlcata* rtpllcata *aopl«.
HA - Hoc Analysed
IDL- Instrument Detection Limit

Validation Codes:
B - Quantitative Data
A - Qualitative Data
U - Unusable Data
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Table 2. sp"iatton p'rfot~d Industri-Plex Site,

Well Designation: OH-10
Sample Date: 3/20/90

OW-ll
3/20/90

OW-12
3/13/90

OW-12
i/23/90

OW-13
3/19/90

OW-13*
3/19/90

OW-14
3/15/90 IOL

(Concentrations la at ID

1 • .

Arsenic by (as furnace
Arsenic (III)
Arsenic (V)

Lead by gas furnace
Lead (II)

Iron (II)

Mercury by cold vapor
Mercury (II)
Mercury (o)
- thy 1 -mercury
Dimethyl -mercury

Tin by ICPES
Mono-methyl tin
Dl-methyl tin
Trl-methyl tin

— — ̂ —
<0.0030

<0.005
<0.003

<0.293
<0.60

0.34

<0.0002
<0.0002
<0.0002

<0.3
NA

NA
<0.025
<0.050
<0.050

^^^

B
B
B

A
A

A

B
B
B
B

B
A
A

emmmmi

••»»•»•»»»»•••»»»»

0.033
<0.005
0.046

<0.295
<0.60

8.4

<0.0002
<0.0002
<0.0002

<0.8
0.043

NA
<0.023
<0.050
<0 . 050

••••mmvimmBBBmBimm

•BUB**]

B
B
B

A
A

A

B
B
B
B
U

+A
+A
+A

i^^^

•̂ ^ •̂̂ •̂ M.

0.28
<0.005

0.45

<0.295
<0.60

18

<0.0002
<0.001

<0.0002
NA

0.027

<0.60
NA
NA
NA

—^•^•— ••—

•̂ •̂

B
B
B

A
A

A

B
B
B

U

B

emimmmi

••̂ ••••••mmBMBBmBBmBmBB

NA
NA
NA

NA
NA

NA

NA
NA
NA

<0.09 B
0.029 U

NA
<0.025 B
<0.050 A
<0.050 A

•" •̂mmBmmsmmmvmmBmmmi

<0.0030
<0.005
<0.005

<0.29S
<0.60

19.0

< 0.0002
<0.0002
<0.0002

<0.8
0.0074

<0.60
<0.023
<0.050
<0.050

— ̂ — ̂ — ̂

B
B
B

A
A

A

B
B
B
B
U

B
B
A
A

BBBBBBI

<0.0030
<0.005
<0.005

<0.295
<0.60

11

<0.0002
CO. 0002
<0.0002

<0.4
0.62

<0.60
<0.025
<0.050
CO. 030

•••mmBBmmmBBmmmjeB

emmmmi

B
B
B

A
A

A

B
B
B
B
U

B
B
A
A

•M^BWMH

0.098
C O . 003
CO. 003

0.33
<0. 60

1.4

CO. 0002
C O . 001

C0.0002
CO. 6

0 . 0088

CO. 60
<0.025
C O . 050
CO. 050

•**•••••

B
B
B

A
A

A

B
B
B
B
U

B
B
A
A

•^^^^^^^»

0.0050
0.0050
0.0050

0.0030
0.60

0.050

0 . 0002
0.0002
0.0002

0.60

....

+ - Indictees analysis from sample collected on 4/23/90
* - Indicates replicate sample.

NA - Not Analyzed
IOL- Instrument Detection Limit

Validation Code*:
B - Quantitative Data
A - Qualitative Data
U - Unusable Data
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Table 2. Summary of Ground-Water Metal Speciation Perfor
SSIP, Woburn. Massacnusetts.

•d by Radian Corporation, laduatri-Plex Sic*.

Well Designation: OH-15
Sample Date: 3/13/90

Analyte
(Concentrations In mg/L)

Arsenic by gas furnace
Arsenic (III)
Arsenic (V)

Lead by gas furnace
Lead (II)

Iron (II)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl-mercury
Dimethyl -mercury

Tin by ICPES
Mono-methyl tin
Dl-methyl tin
Tci-metnyl tin

<0.0050
<O.OOS
<0.005

< 0.295
<0.60

0.27

<0.0002
<0.0002
<0.0002

<0.9
0.0070

<0.60
<0.023
<0.050
<0.050

B
B
B

A

A

A

B
B
B
B
U

B
B
A
A

OU-16
3/20/90

1.7
0.53
0.62

<0.295
<0.60

5.3

< 0.0002
0.0057
<0.0002

<0.5
0.0085

<0.025
<0.050
<O.OSO

B
B
B

A

A

A

B
B
B
B
U

B
A

A

OW-17
3/15/90

0.0084
<0.005
0.048

<0.295
<0.60

1.8

<0.0002
<0.001
<0.0002

<0.6
0.043

<0.60
<0.025
<0.050
•CO.OSO

B
B
B

A

A

A

B
B
B
B
U

B
B
A

A

OW-18
3/15/90

< 0.0050
<0.005
<0.005

< 0.295
<0.60

0.83

<0.0002
<0.0002
<0.0002

<0.5
0.068

<0.60
NA
NA
NA

B
B
B

A
A

A

B
B
B
B
U

B

OW-18
4/25/90

NA
NA
HA

NA
NA

NA

NA
NA
NA

<O.OS B
0 . 021 U

NA
<0.025 B
< 0.030 A
<O.OSO A

OW-18A
3/15/90

0.012
<0.005
<0.005

<0.295
<0.60

0.8

< 0.0002
<0.001
>0.0002

<0.4
0.0075

<0.60
< 0.025
<0.050
<0.050

B
B
B

A
A

A

B
B
B
8
U

B
B
A
A

OW-19
3/16/90

<0.0050
<0.0050
<O.OOSO

<0.2»5
<0.60

<0.050

<0.0002
<0.0002
<0.0002

<0.4
0.35

<0.60
<0.023
<0.050
<0.050

B
B
B

A

A

A

B
B
B
B
U

B
B
A
A

:DL

0 . 0050
0.0050
0.0050

0 . 0030
0.60

0.050

0.0002
0.0002
0.0002

3.60

----

* - Indicates replicate sample.
NA - Nee Analyzed
IDL- Instrument Detection Limit

Validation Codes:
B - Quantitative Data
A - Qualitative Data
U - Unusable Data
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Table 2. Specl"lon Industrl-Plex Site,

Designation:
Sample Date:

OW-19
4/25/90

OW-19A
3/16/90

9V-20
3/16/90

OW-20
«/25/90

OW-21
3/21/90

OW-21*
3/21/90 IDL

Analyte
(Concentrations in mg/L)

1 ••

Ars«nic by gas fumac«
Ars«nlc (III)
Arsenic (V)

Lead by gas furnace
Lead (II)

— i^^^wMHMM.

HA
NA
NA

NA
NA

— ̂ ^— ̂ -»

0.0089
<0.003
<O.OOS

<0.293
<0.60

B
B
B

A
A

<0.0050

<0.005
<0.005

0.30
<0.60

B
B
B

A
A

NA
NA
NA

NA
NA

•̂ •̂ ••••••••••eM

<0.0050
<0.005
<0.005

<0.295
<0.60

B
B
B

A
A

^^••~^^««

<0.0050
<0.005
<0.005

<0.295
<0.60

••••••i

B
B
B

A
A

^^^•^^^M^^B

0.0050
0 . 0050
0 . 0050

0.0030
0.60

Iron (II) NA 2.3 A 2.2 A NA 0.56 A <0.050 A 0.050

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl -mercury
D Imethy 1 -me rcury

Tin by ICPES
Mono-methyl tin
Dl-methyl tin
Tri-methyl tin

.

<0

<0
<0
<0

•̂ "̂ "̂ ™™

NA
NA
NA

<0.1 B
.005 U

NA
.025 B
.025 A
.025 A

••̂•̂•̂••w

< 0.0002
< 0.0002
<0.0002

<0.9
0.0069

<0.60
<0.025
<0.050
<0.050

•̂•̂•̂•••-̂•—̂

B
B
B
B
U

B
B
A
A

•B̂ BM

<0.0002
<0.0002
<0.0002

<0.6
0.10

<0.60
NA
NA
NA

^̂ •̂ B̂ BMHBem

B
B
B
B
U

B

0.

<0,
<0.
<0.

NA
NA
NA

:0.1 B
.053 U

NA
.025 B
.050 A
.050 A

<0.0002
0.0003
<0.0002

<0.6
0.096

NA
<0.025
<0.050
<0.050

B
U
B
B
U

B
A
A

<0.0002
<0.0002
<0.0002

<0.8
<0.005

NA
<0.31
<0.63
<0.63

B
B
B
B
U

B
A
A

0.0002
0.0002
0.0002

0.60

* - Indicates replicate sample.
NA - Not Analyzed
IDL- Instrument Detection Limit

Validation Codes:
3 - Quantitative Data
A - Qualitative Data
U - Unusable Data
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Table 2. Summary of Ground-Water Metal Speciacion Performed by Radian Corporation. Induscrl-Plex Sice,
GSIP, Woburn, Hassacnusetts.

Well Designation: OW-22
Sample, Dace: 3/21/90

OW-28
3/21/90 :DL

Anaiyte
Concentrations in og/Ju)

Arsenic
Arsenic

by gas furnace
(III)

Arsenic (V)

Lead
Lead

by gas furnace
(II)

< 0.0050
<0.
<0.

<0.
<0

005
005

295
.60

B
B
B

A
A

<0.0050
<0.
<0.

<0.
<0

005
005

295
.60

B
B
B

A
A

0.
0,
0,

0.

.0050

.0050

.0050

.0030
0.60

Iron (II)

Mercury by cold vapor
Mercury (II)
Mercury (o)
1thyl-mercury
3Lmechyl-mercury

Tin by ICFES
Mono-metnyl tin
Oi-mechyl cln
Trt-mechyl tin

12 A 4.2 A

<0.0002 B <0.0002 B
<0.0002 3 0.0002 B
•0.0002 B <Q.0002 B

<0.7 3 <0.7 B
0.042 U 1.1 U

NA NA
<0.13 B <0.025 B
<0.25 A <0.050 A
<0.25 A <0.050 A

0.050

0.0002
0.0002
0.0002

0.60

* - Indicates replicate sample.
MA - Hoc Analyzed
IDL- Instrument Detection Limit

'/i 1 Idation Codes:
3 - Quantitative Data
A - Qualitative Data
J - Unusable Oaca
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Table 3. Summary of Sever Water Metal Speciation Perfor
GSIP, Uaburn. Massachusetts.

•d by Radian Corporation, Industri-Plex Site,

Sample Designation:
Saople Date:

Analyte
(Concentrations in mg/L)

SR-1
4/25/90

SR-2
4/24/90

SR-3
4/26/90

SR-3*
4/26/90

SR-4
4/26/90 IOL

Arsenic by gas furnace
Arsenic (III)
Arsenic (V)

<0.0040
< 0.0050
<0.0050

B
B
B

<0.0040
<0.0050
<0,0030

B
B
B

<0.0040
<0.0050
<0.0050

B
B
B

<0.0040
•CO.OOSO
<0.0050

B
B
B

<0.0040
<0.0050
< 0.0050

B
B
B

0 . OOSO
0.0030
o.ooso

Lead (II)

Iron (II)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl -mercury
D Lmetny 1 -me rcury

Mono-metnyl tin
31-nethyl tin
Tri-mathyl tin

<0.60

0.23

<0.0245
<0.0002
<0.0002
<0.07
<0.12

<0.025
<0.050
<0.050

A

A

B
B
B
B
U

B
A
A

<0.60

0.85

<0.0002
<0.0002
< 0.0002
<0.05
0̂.005

<0.025
<0.050
<O.OSO

A

A

B
B
B
B
U

B
A
A

<0.60

10

<0.0245
<0.0002
'.0.0002
<0.02
<0.005

<0.025
<0.050
<0.050

A

A

B
B
B
B
U

B
A
A

<0.60

7.0

<0.0002
«3.0002
<0.0002
<0.09
<0.12

<0.025
<O.OSO
<0.050

A

A

B
B
B
B
U

B
A
A

<0.60

0.22

< 0.02*5
<0.0002
< 0.0002
<0.02
<0.005

<0.025
<0.050
<0.050

A

A

B
B
B
B
U

B
A
A

0.0030

0.60

0.500
0.0002
0.0002
0.0002

0.60

* - Indicates replicate sample.
MA - Not Analyzed
IDL- Instrument Detection Limit

Validation Codes:
B - Quantitative Data
A - Qualitative Data
U - Unusable Data
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July 16, 1990

Bill Sarni

Roux Associates

775 Park Avenue

Suite 255

Huntington, New York 11743

Dear Mr Sarni:

This report is a summary of the metal speciation work performed for Roux

Associates on soil and groundwater collected at the Industri-Plex Site, Woburn

Mass, by Radian Corporation. Enclosed with this report are tabulations of all

the analytical data generated during this speciation work and the accompanying

QC data.

I have listed below the main features of the speciation work that we

performed.

1 Iron iFe(II)]

The determination of Fe(II) was performed according co the procedures provided

in the 17th edition of the "Standard Methods for the Examination of Water and

Wastewater". This is method 3500-Fe (D)which involves color development with

phenanthrolene. A detection limit of 50ppb was reported for this work.

2 Lead [Pb(II)]

The method for Pb(II) was taken from the "Dionex Ion Chromatography Cookbook"

(Pg 11-21, 1987 edition). The analysis uses an oxalate buffer eluent on a CSS

column to achieve the separation of the transition metals, and a postcolumn

reactor and UV/VIS spectrometer for detection. There are no published

detection limits, however as Cu(II) was found to be an interference, these

limits were found to be 0.6ppm for the samples analyzed. Matrix spike

8501 Mo-Pac Blvd. / P.O. Box 9948 / Austin. Texas 78766 / (512)454-4797



recoveries for the method were low or zero, which tend Co confirm the fact

that no Pb(II) was found in the samples. This is consistent with the chemistry

of Pb(II) which forms highly insoluble oxides and hydroxides at the pH of the

water samples, the solids, and their extracts (the solids were extracted in

the eluent used for the 1C analysis which has a pH of 4.8). See for example

Willard L.Lindsay "Chemical Equilibrium in Soils" John Wiley (1979) chapter

20.

3 Arsenic [As(III) andAs(V)]

Arsenic is readily analyzed by atomic absorption using the hydride generation

technique. Refer to Bernhard Welz "Atomic Absorption Spectroscopy" 2nd ed

1985 pg70. (The As in solution is hydrogenated to form AsH3, a gas, which is

collected in a cold trap and then flashed into the flame of an atomic

absorption spectrometer.) The procedure for As(III) and As(V) speciation is

based upon the pH dependence of the hydrogenation reaction. As can be seen in

Figure 1, As(III) may be quantitatively hydrogenated up to a pH of about 6,

while As(V) is completely unreactive above pH 5. Consequently, hydrogenation

in the range pH 5 to 6 yields only As(III), while hydrogenation below pH 1,

yields both As(III) and As(V). The value of As(V) is then found by the

difference between the total (low pH) As determination and the As(III) value.

The method has a detection limit of about 5ppb, but this is a function of the

sample size reacted as the total arsenic in the aliquot is retrieved and the

detector response is due to this arsenic. Hence a larger aliquot will yield a

lower detection limit, which is ultimately constrained only by the levels in

the blank. In these studies, a 5ml aliquot was used, which corrresponded to

the quoted detection limit. The As(III) standards were made up from the best

available grade of As203 available (NIST 83b). There appeared to be no

degradation over the time period of the analyses.

4 Organotin [Sn, CH3SnX3, (CH3)2SnX2, (CH3)3SnX]

As with the arsenic, tin also undergoes hydrogenation reactions to from

volatile hydrides. The hydrogenation does not displace the organic
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substituents on the tin, buc will replace the "X", which is typically in the

fora of Cl. The method used for the Radian work is described by Bernhard Welz

"Atomic Absorption Spectroscopy" 2nd ed 1985 pg334 and T.R. Crompton "Gas

Chromatography of Organometallic Compounds", Plenum, London. pg346. The

optimum pH is around 6 and all reactions were carried out in an appropriate

phosphate buffer. The compounds SnH4, CH3SnH3, (CH3)2SnH2 and (CH3)3SnH were

actually detected in the AA. The four analytes were sparged from the reactor,

and cryogenically focused onto a short (10") glass column packed with

silanized 80 mesh glass beads, that could be heated. The heating rate was

controlled to give the best peak separation. It was not possible to resolve

all four peaks in one run, probably due to the low carrier gas pressure that

the hydrogenation apparatus could withstand. The standards were run as SnH4,

CH3SnH3, and (CH3)2SnH2 in one injection and then (CH3)2SnH2 and (CH3)3SnH as

a second injection. A run of standards in the 50 - lOOppb Sn range is shown

in Figure 2. The peak broadening may be controlled by redesigning the

apparatus to withstand the high back pressures associated with the packed

column. Water build up on the column also gave rise to problems and some

further study of driers would improve reliability. Water build up was

indicated by an increase in back pressure in the reactor, which resulted in

poor peak separation. At the first appearance of a back pressure increase, a

dry column was substituted. It was decided that, after preliminary scans, the

absorption would not be calibrated, but that any individual sample that showed

tin would be quantitated by the method of standard additions. Standards were

made up from compounds purchased from Alpha Chemicals. The detection limit

for Sn is 25ppb, and SOppb for the other organotin analytes.

5a Mercury [Hg(0) andHg(II)]

The total mercury in each sample was determined by method 7470 as described in

SW 846 (3rd ed 1986). In addition the inorganic forms of mercury in the (0)

and (II) oxidation states were speciated. Hg(0) is the form in which the

element is analyzed by the cold vapor method, and consequently a simple

sparging of the sample into the cold vapor apparatus as described in method
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7470 should yield a value for that analyte only. Solid samples were sonicated

in a deionized water slurry prior to sparging Hg(0). The QC for the Hg(0) was

based upon gaseous samples from an equilibrated mercury chamber. Vapor phase

QC samples were sparged from the normal mercury bottles, and as there was no

step to release the vapor from the liquid phase, they tended to give a much

sharper and higher peak than the normal standards. As the calibration was

done on peak height basis, Hg(0) spikes were generally found to have

recoveries greater than 1002. The inorganic Hg(II) may be selectively reduced

by stannous chloride in the presence of strong base, with organic forms being

unaffected (see Bernhard Welz "Atomic Absorption Spectroscopy" 2nd ed 1985

pg303). Samples were prepared by adding sodium hydroxide to an aliquot to

make a 15X solution. Solid samples were sonicated in a 15Z sodium hydroxide

solution prior to analysis. The samples were reduced by stannous chloride and

mercury detected in the normal way. Detections limits are the same as those

for total mercury determinations.

5b Organomercury [(CH3)2Hg and C2H5HgCl]

An approach involving extraction into an organic solvent and subsequent

separation by gas chromatography was taken. The electrophylic nature of the

metal center makes electron capture an ideal detection method. Standards of

dimethylmercury and ethylmercury chloride were obtained from Alpha Chemicals.

A review of the literature (see for example T.R. Crompton "Gas Chroraatography

of Organometallic Compounds" Plenum, London pg29) indicated that the mercury

compounds could be extracted from a sample acidified with HC1 into toluene.

This is not an acceptable method for the dimethyl- as its boiling point

(around 95C) is similar to that of toluene and hence extracts could not be

concentrated by evaporation. Hexane was used due to its lower boiling point.

50ml aliquotes of the samples were acidified with HCl and shaken or blended

with about 50ml of hexane. The hexane extracts were then dried and reduced in

volume to 5ml using a Kadurna Danish or to 1ml by allowing the hexane to

evaporate from a tall test tube in a 40C oven. Blanks, blanks spikes, matrix

spikes and MSD's were prepared in the same way. Discussions with vendors did
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not yield much information on what columns may be best to use, and so a

Porapak Q (6' glass colummn packed with 80/100 mesh Porapak Q - a standard

packed column from Supelco) was initially used. The dimethylraercury was found

to elute in 8.4 minutes (see Figure 3a) The trace of a typical sample is in

Figure 3b and shows a peak at 8.4 minutes. The total analysis had shown no

mercury to be present, hence the origin of the peak was not clear. Extraction

blanks showed no response at 8.4 minutes, indicating that something in the

sample was responsible for the signal. Spike recoveries from both the blank

and the matrix spikes were poor adding further doubts to the identity.

Analysis of the dimethyImercury standard by method 7470 showed no recovery,

however photolysis of the standard prior to analysis by method 7470 showed

recoveries (these were variable, probably due to the lack of temperature

control on the photolysis reactor). Photolysis of selected samples showed no

mercury in subsequent analysis. The data reported for the dimethylmercury is

the concentration corresponding to the response observed at the 8.4 minute

retention time. These should probably represent an upper value of the

concentration in the sample extracts.

No peak corresponding to the ethylmercury chloride was observed on the Porapak

Q column, however as there were reports in the literature of fragmentation of

organomercury halides on GC columns. It was considered a possibility that the

aromatic solvent played a role in stabilizing the analyte through the

formation of an adduct, possibly due to electrophylic aromatic substitution.

The appearance of peaks in the initial runs was eventually traced to an

impurity in the toluene used to make the primary standard. It was clear that

a different column system was needed to analyze the C2H5HgCl. The use of an

OV101 column had been reported in the literature and so this was tried. The

column used was a 6'column packed with 10X OV101 on 80/100 Chromosorfa U-HP.

This is a standard packed column from Alltech. The trace for a O.Sppm

standard is shown in Figure 4a, with the analyte having a retention time of

2.6 minutes. The C2H5HgCl is a solid with a sublimation temperature of 190C.

The tailing in Figure 4a is due to the column temperature being below the
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sublimation temperature, however this Lower temperature was necessary to

separate the analyte peak from the injection peak. This separation proved to

be insufficient to resolve the peak in the actual sample extracts, as is shown

in Figures 4b and 4c. The presence of the spike can be seen by the broadening

at the 2.6 minute retention time, however quantitation is impossible. Several

attempts to clean up the extracts were made: Simply evaporating the extracts

to dryness at 50C to evaporate other components ( Figure 5 is a TGA run which

indicates no weight loss from the solid up to 100C). Back extraction into

base and then re-extracting into hexane is a literature reported method.

Neither of these methods showed any appreciable improvement in cleaning the

extracts. The data reported is an estimate of the value that may be present

in the extract based upon the signal intensity at the 2.6 minute retention

time.



3 H P C J U . A T I O M

FIGURE 5
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APPENDIX D

Analytical Data Validation Documentation

Section 2. Surface-Water and Stream-Sediment Data
Validation Documentation

Part 1. Data Validation of Enseco-ERCO Analyses

ROUX ASSOCIATES INC MO06609Dy. 1D.3



:ONSULTlNG Grt'^N
GEOLOGISTS A\D £^G,N££ = S

ROUX ASSOCIATES INC

HUNTINGTON ATRIUM
J k ' ̂  '" PARK AVENUE

- - - • =~iTE 255
-lUNTIIMGTON f,EA YORK i t '43 516673-7200 FA « a Slri 673-7216

October 31. 1990

Mr. Bruce S. Yare
Industri-Plex Site Remedial Trust
c/o Monsanto Chemical Company
800 N. Lindbergh Blvd.
St. Louis, MO 63167

Dear Mr. Yare:

Roux Associates. Inc. has performed a validation of the organic and inorganic
analytical data from surface-water and stream sediment samples collected during
the low-flow stream sampling on July 31, 1990 through August 3. 1990 as part of
the Ground-Water/Surface-Water Investigation Plan (GSIP). These analyses were
performed by ENSECO-ERCO (ERCO) of Cambridge, Massachusetts. 'Analyses
for the chemical forms of arsenic, lead, mercury, organo-mercury, and organo-tin,
in surface-water and stream sediments; ferrous iron in surface-water; and iron
oxide and manganese oxide in stream sediments were performed by Radian
Corporation of Austin, Texas and will be validated in a separate letter.

Samples were collected at 17 sampling locations. All locations were sampled for
the full suite of analyses listed in the GSIP Work Plan, with the exceptions of
surface-water samples at SW-3 and SW-16 because these sampling locations were
dry. The full suite of analyses included a filtered and unfiltered sample for
surface-water parameters, excluding volatile organic compounds (VOCs) and total
suspended solids (TSS). A blind replicate was collected at SW-8 and designated
SW-100 for the surface-water sample and SED-100 for the stream-sediment
sample. One field blank for the water samples and one field blank for the
sediment samples were collected. A trip blank for surface-water volatile organic
compounds and the full suite of sediment analyses was included with the daily
delivery of samples to ERCO.

In addition, a sediment core sample (Core #1) was collected on August 3, 1990
below the Hall's Brook Holding Area and samples from two intervals (0.2'-0.5'
and 0.5'-0.9') were analyzed for the parameters requested in the GSIP Work Plan.
Analytical data from these samples is included with the stream sediment samples
for validation purposes and is summarized in Table 4.

Data validation guidelines presented by Roux Associates, Inc. in Appendix E of
the GSIP Work Plan (December 21, 1990), guidelines in the U.S. Environmental
Protection Agency (USEPA) Region I Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses (February 1, 1988 and modified

MO06609Y.11.33



iMr. Bruce S. Yare
October 31, 1990
Page 2

November 1, 1988), and Region I Laboratory Validation Functional Guidelines
(June 13, 1988 and modified February 1989) were followed. When differing
guidelines were encountered, generally the stricter guideline was followed.

The laboratory reports, from ERCO, are organized by ERCO project numbers,
which are assigned to each set of samples received on any one day. ERCO
performs their Quality Assurance/Quality Control (QA/QC) procedures for each
set of samples collected on the same sampling day, and considers each sampling
day a different project. Therefore, because samples were collected over a four day
time period, there are four separate reports (with four different sets of laboratory
QA/QC documentation) from ERCO. In contrast, Roux Associates, Inc. views all
of the samples as part of a single sampling round, and the validation was
performed on the entire round.

The results of the validation are summarized in Table 1. Surface-water sampling
data are summarized in Table 2, stream-sediment sampling data are summarized
in Table 3, and Core Number 1 data are summarized in Table 4. Details of the
results of the validation effort are summarized below. Organic surface-water
analyses are discussed first, then organic stream sediment analyses, and similarly
inorganic surface-water analyses precedes the discussion of the inorganic stream-
sediment analyses.

ORGANIC DATA

Organic Data for Surface-Water Samples

The results of the validation of the organic data are summarized in Table 1. All
of the surface-water data is summarized in Table 2. Details of the results of the
validation effort are summarized below.

Data Completeness

All analyses requested for volatile organic compounds and semi-volatile organic
compounds were performed by ERCO.

Holding Times

All samples were analyzed within the holding times with the exception of the
reanalysis of filtered sample SW-15 for semi-volatiles. There were no detections
in this sample, therefore sample results were not affected.

GC/MS Tuning

The gas chromatography/mass spectrometer (GC/MS) tuning performance results
were all within USEPA Region I guidelines.

INCHWL. MO06609Y. 11.33
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Calibration

Guidance from USEPA Region I for instrument calibration for volatile and semi-
volatile compounds states that: 1) all response factors (RF) must be greater than
or equal to 0.05; 2) all percent relative standard deviations (RSD) must be less
than or equal to 30 percent; and 3) all percent differences (percent D) must be
less than or equal to 25 percent. If the response factor for any compound is
greater than 0.05, all positive values are considered qualitative and non-detects are
considered unusable. If the percent relative standard deviation is greater than 30
percent, positive results for that compound are considered qualitative. If the
percent relative standard deviation is greater than 50 percent, all non-detects are
considered qualitative. If the percent difference is greater than 25 percent, all
positive values should be considered qualitative. If the percent difference is
greater than 50 percent, all non-detects are considered qualitative.

Instrument calibrations (initial and continuing calibration) were not within limits
for several of the VOCs. The initial calibration average relative response factor
was less than 0.05 for acetone and 2-butanone in samples SW-6, SW-12, SW-17,
SW-5 and SW-4. Positive results for these compounds should be considered
qualitative and non-detects should be considered unusable. The continuing
calibration was outside limits for 2-butanone and 2-hexanone for SW-1, SW-2,
SW-8, SW-8 replicate, SW-6, SW-12, SW-17 and SW-5. There were no positive
detections of these compounds, therefore samples are not affected.

The initial calibration was not within limits for the following semi-volatile
compounds. Samples collected on July 31, 1990, August 1, 1990 and August 2,
1990 were all outside initial calibration limits for 3,3-dichlorobenzidiene. The
samples collected August 3, 1990 were not within limits for benzyl alcohol and 2,4-
dinitrophenol. Samples SW-6, SW-12, SW-17, SW-5 and SW-4 (August 2, 1990)
were not within limits for 2-fluorophenol. SW-15DL was outside the limits for
fluorene. The non-detects for 3,3-dichlorobenzidiene in samples SW-6, SW-12,
SW-17, SW-5 and SW-4 should be considered unusable. All other compounds are
unaffected.

Continuing calibrations were not within the limits for the following semi-volatile
compounds. Continuing calibration problems for hexachlorocyclopentadiene and
2-fluorophenol causes positive values to be considered qualitative for samples
collected on August 1, 1990 and August 2, 1990 (SW-9, SW-10, SW-15, SW-7, SW-
6, SW-12, SW-17, SW-5, SW-4). Positive values should be considered qualitative
for benzoic acid, 2-fluorophenol and 4-nitroaniline, and unusable in non-detects
for hexachlorocyclopentadiene for samples SW-11, SW-13 and SW-14. Samples
collected on August 1, 1990 (SW-9, SW-10, SW-15, SW-7) should be considered
qualitative for positive values for 4-nitroaniline, 4-nitrophenol, bis(2-
chloroisopropyl)ether, 2-methylnaphthalene, 2,4,6-tribromophenol, and pyrene
and unusable for non-detects for 3,3'-dichlorobenzidiene. Samples collected
August 2, 1990 (SW-6, SW-12, SW-17, SW-5 and SW-4) should be considered
qualitative for positive values for 2,4-dinitrophenol, 2,4,5-trichlorophenol,
2-nitroaniline, 3-nitroaniline, benzo(g,h,i)perylene and diethylphthalate and
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unusable for non-detects for benzole acid and 3,3'-dichlorobenzidiene. Samples
collected August 3, 1990 (SW-2, SW-1, SW-8, SW-8 replicate) should be
considered unusable for non-detects for 2,4-dinitrophenol, and positive values for
benzoic acid should be considered qualitative.

Hexachlorocyclopentadiene and benzoic acid cause positive values to be
qualitative in sample SW-15DL.

Blanks

The concentrations of compounds in laboratory, trip and field blanks were
reviewed following USEPA Region I guidelines. If contamination was found in
any blank, positive values below five times the highest positive blank value for that
compound should be considered unusable. In the cases of methylene chloride,
acetone, toluene. 2-butanone and common phthalate esters (which are considered
common lab contaminants by USEPA Region I guidelines), positive blank values
were multiplied by a factor of ten, and all positive values below that action level
should be reported as non-detects.

• VOC blanks contained methylene chloride in two lab blanks, two trip
blanks and the field blank. All methylene chloride positive values in
the samples were below the action level and are considered non-
detect.

• Acetone was detected in the trip blank and field blank for samples
SW-6, SW-12, SW-17, SW-5, and SW-4. This compound was not
detected in any of the samples, thus sample results are not affected.

• The trip blank from samples collected July 31. 1990 contained
chloromethane, 1,1-dichloroethane, trichloroethene and toluene. All
positive concentrations for these compounds were below the Contract
Required Quantitation Limit (CRQL) and below the action level
therefore the samples are considered non-detect at the CRQL. SW-
13 was above the CRQL and below the action level and is considered
non-detect.

The laboratory blank for August 3, 1990 (Blank 5) had. a
concentration of 1,1,2,2-tetrachloroethane. As this compound was not
detected in the associated surface-water samples, this concentration
does not affect the sample results.

Bis(2-ethylhexyl)phthalate and diethylphthalate were detected in the
laboratory blank and the field blank for samples collected on July 31,
1990 (SW-11, SW-13, SW-14). All of the samples have estimated
concentrations of diethylphthaiate while SW-11 and SW-14 have
estimated concentrations of bis(2-ethylhexyl)phthalate. Due to the
laboratory and field blank contamination, estimated concentrations
will be recorded as non-detects at the CRQL.
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Di-n-butylphthalate and bis(2-ethylhexyl)phthalate were detected in
the dissolved field blank for samples collected on August 2, 1990. Di-
n-butylphthalate was detected in all dissolved samples (SW-6, SW-12,
SW-5, SW-17, SW-4). These sample results are less than the CRQL
and less than the action level and are considered non-detect.

• N-nitrosodiphenylamine was detected at 1 ug/L in the laboratory
blank for samples collected August 1, 1990. Only the filtered SW-9
sample had an estimated concentration of 1 ug/L. This sample result
is below the CRQL and is considered non-detect. Diethylphthalate
was also detected in this blank. None of the samples from August 1,
1990 contained this compound, thus sample results are unaffected.

Surrogate Recoveries

All volatile (except SW-11) and semi-volatile compounds had surrogate recoveries
within the contract required range. SW-11 was outside the recovery range for 1,2-
dichloroethane. The result was 115 while the range is 76 to 114. This compound
was not detected, therefore the sample is not affected.

Matrix Spike/Matrix Spike Duplicate

The matrix spike duplicate for SW-7 sample, collected on August 1, 1990, did not
meet the Relative Percent Difference (RPD) criteria for 1,1-dichloroethene,
benzene, toluene or chlorobenzene. All positive results for these compounds will
be considered qualitative.

The concentrations for unspiked compounds were compared with the matrix spike
and matrix spike duplicate. The relative standard deviations were calculated for
methylene chloride (20.4 percent), 1,2-dichloroethene (127 percent),
trichloroethene (11.5 percent) and toluene (43 percent). Although there are no
established limits for the RSDs for the unspiked compounds, the positive results
for 1,2-dichloroethene and toluene should be considered qualitative.

Field Duplicates

The field duplicate collected on August 3, 1990 for SW-8 had acetone detected at
less than 10 ug/L in the primary sample and at 3 ug/L in the replicate sample
(SW-100). The relative percent difference (RPD) is 70 percent, therefore, the
values are considered estimated. All other concentrations were within the limits
of less than 30 percent RPD.

Internal Standard Performance

The internal standard areas did not meet the criteria of +100 percent or -50
percent in SW-12 dissolved. It was not re-extracted due to low sampling volume.
All compounds associated with this sample are considered qualitative.
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Compound Quantitation

All criteria were met for the samples for this parameter.

Pesticide/PCB Data

The results of the validation of the pesticide/PCB data is summarized in Table 1.
All the surface-water data are summarized in Table 2. Details of the results of
the validation effort are summarized below.

Data Completeness

All analyses requested for pesticide/PCB analyses were performed with the
exception analyses of SW-11 dissolved.

Holding Time

All sample results exceeded the required holding times, samples collected 7/31/90
(SW-11. SW-13, SW-14) and 8/1/90 (SW-9, SW-10, SW-15, SW-7) were analyzed
at 59 days and 73 days respectively with confirmation analyses for SW-11, SW-13
and SW-14 72 days after collection. Samples collected 8/2/90 (SW-6, SW-12, SW-
17, SW-5, SW-4)'and 8/3/90 (SW-1, SW-2, SW-8, SW-8 replicate) were analyzed
41 days after collection, but confirmation analyses occurred after 53 days and 56
days respectively. Because the holding times for either first analysis or re-analysis
have exceeded the holding times by approximately 50 percent, all data are
considered unusable.

Pesticide Instrument Performance

All samples met these criteria.

Calibration

The Percent Relative Standard Deviation (% RSD) of calibration factors for
aldrin, endrin, DDT and dibutylchlorendate (DEC) exceeded 10 percent in
samples SW-1, SW-2, SW-8, SW-8 replicate, SW-6, SW-12, SW-17, SW-5, and SW-
4. The % RSD for DDT exceeded 10 percent in samples SW-9, SW-10, SW-15,
and SW-7. All positive results are considered qualitative.

The 72 hour analytical sequence for standards analyses was not followed for
samples SW-11, SW-13, SW-14, SW-6, SW-12, SW-17, SW-5, SW-4. Evaluation
B mix was not analyzed after every ten samples for samples SW-1, SW-2, SW-8,
and SW-8 replicate. The results for the above samples are considered unusable.

The Percent Difference (%D) for calibration factors is greater than 15 percent in
continuing calibration for heptachlor, heptachlor epoxide, endosulfan II, 4,4-DDT,
methoxychlor, aldrin, alpha-BHC, gamma-BHC and 4,4-DDE in all samples. In
addition, the following compounds exceed 15 percent: endosulfate, endrin ketone,
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endosulfan I, alpha chlordane, gamma chlordane and beta-BHC in samples SW-11,
SW-13 and SW-14; delta BHC and endrin in samples SW-9, SW-10, SW-15, SW-7;
endosulfan I, endrin ketone, alpha chlordane, gamma chlordane, endosulfate, beta-
BHC in samples SW-6, SW-12, SW-17, SW-5, SW-4; and endrin ketone,
endosulfan I, beta BHC, endosulfate, alpha chlordane, and gamma chlordane in
samples SW-1, SW-2, SW-8, SW-8 replicate. All positive results for these
compounds are considered estimated.

Blanks

No contamination was detected in the pesticide/PCB blanks.

Surrogate Recovery

Surrogate recoveries were below the contract required range for SW-1 (filtered),
SW-8 (filtered), SW-8 (total), SW-8 replicate (filtered) and SW-8 replicate (total).
Positive results for these samples are considered estimated.

Matrix Spike/Matrix Spike Duplicate

The percent recovery for the matrix spike for sample SW-7 was below the contract
required range (CRR) for gamma BHC, aldrin, endrin, and 4,4-DDT. THe matrix
spike duplicate relative percent difference (RPD) for sample SW-7 was above the
CRR for gamma BHC, heptachlor, aldrin, dieldrin, endrin, 4,4-DDT. Dieldrin was
also outside the percent recovery range. There are no positive results for these
compounds therefore the data is not affected.

The RPD for SW-7 (filtered) was outside the CRR for gamma-BHC. However,
there is no positive result for this compound and the data is not affected.

Field Duplicates

All concentrations for pesticides/PCBs in the field duplicates were within the
acceptable limits.

Compound Identification

The only positive identification was Beta-BHC for samples SW-1, SW-2, SW-8,
and SW-8 replicate in filtered and unfiltered samples. This compound falls within
the retention time windows for both the DB-5 and the mixphase columns.

Organic Data for Sediments

The results of the validation of the organic data are summarized on Table 1. All
of the stream sediment data are summarized on Table 3. Details of the results
of the validation effort are summarized below.
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Data Completeness

All volatile and semi-volatile organic compounds analyses were performed by
ERCO.

Holding Times

Samples collected on August 2, 1990 and August 3, 1990 (SED-1, SED-2, SED-3,
SED-8, SED-8 replicate, SED-6, SED-16, SED-12, SED-5, SED-17 and SED-4)
were extracted within the specified holding time of seven days. Samples collected
on July 31, 1990 and August 1, 1990 (SED-11, SED-13, SED-14, SED-9, SED-10,
SED-15, SED-17) were extracted outside the seven day holding time for VOCs (27
days and 25 days respectively). Therefore, the positive results and non-detects are
considered qualitative.

Ail of the semi-volatile samples exceeded the extraction time of seven days and
are considered qualitative. All analyses of these compounds occurred within the
required 40 days.

GC/MS Tuning

The gas chromatograph/mass spectrometer (GC/MS) tuning performance results
were all within USEPA Region I guidelines.

Calibration

Guidance from USEPA Region I for instrument calibration for volatile and semi-
volatile compounds states that: 1) all response factors must be greater than or
equal to 0.05; 2) all percent relative standard deviations must be less than or
equal to 30 percent; and 3) all percent differences must be less than or equal to
25 percent. If the response factor for any compound is greater than 0.05, all
positive values are considered estimated and non-detects are considered unusable.

If the percent relative standard deviation is greater than 30 percent, positive
results for that compound are considered qualitative. If the percent relative
standard deviation is greater than 50 percent, all non-detects are considered
qualitative. If the percent difference is greater than 25 percent, all positive values
should be considered qualitative. If the percent difference is greater than 50
percent, all non-detects are considered qualitative.

Instrument calibration was not within limits for all compounds in the VOC
sediment samples. For samples collected on July 31, 1990 and August 1, 1990
(except SED-9), the initial calibration for chloromethane was outside the required
limits. The initial calibration of SED-9 was not within the limits for methylene
chloride and 2-butanone. Acetone was not within the limits for all of the samples
collected on August 2,1990, August 3,1990, and SED-9. Positive values for these
compounds are considered qualitative. Continuing calibration for VOCs had
differences greater than 25 percent for acetone, 2-hexanone, bromomethane,
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methylene chloride, chloroethane, carbon disulfide, 1,1-dichloroethane, 1,2-
dichloroethene, 2-butanone, 4-methyl-2-pentanone and chloromethane, in samples
collected August 2,1990 (except SED-6 and SED-16) and August 3,1990 (SED-1,
SED-2, SED-3, SED-8, SED-8 replicate, Core Number 1, SED-12, SED-5, SED-17
and SED-4). Positive values for these compounds are considered qualitative. For
2-butanone the negative values are also considered qualitative because the percent
difference is greater than 50. Samples from July 31, 1990 and August 1, 1990 had
a greater than 50 percent difference for chloromethane. All positive and non-
detect values are considered qualitative. Samples from August 1, 1990 (SED-9,
SED-10, SED-15, SED-7) are considered qualitative for non-detects for trans 1,3-
dichloropropene and qualitative for positive values for 2-butanone, 4-methyl-2-
pentanone, and cis 1,3-dichloropropene.

Calibration was not within limits for several of the semi-volatile compounds. The
initial and continuing calibration of 3,3'-dichlorobenzidiene in samples collected
July 31, 1990 (SED-11, SED-13, SED-14) and August 2, 1990 (SED-6, SED-12,
SED-17, SED-5, SED-4, SED-7DL) had greater than 50 percent difference, thus
positive values and non-detects are considered qualitative. In addition, positive
values for 2,4-dinitrophenol from samples SED-9, SED-10, SED-15, SED-6,
SED-12, SED-17, SED-5 and SED-4 are considered qualitative. Benzyl alcohol
in samples SED-1, SED-2, SED-3, SED-8, SED-8 replicate and Core Number 1,
2-fluorophenol in samples SED-6, SED-12, SED-17, SED-5 and SED-4, SED-7-DL
and 4-nitroaniline in samples SED-9, SED-10, SED-15 and SED-7 all positive
values are considered qualitative.

Continuing calibration for semi-volatiles had differences greater than 50 percent
for benzoic acid in samples SED-6, SED-12, SED-17, SED-5 and SED-4; 2-4-
dinitrophenol and 4-nitrophenol in samples SED-1, SED-2, SED-3, SED-8, SED-8
replicate and Core Number 1. Positive values and non-detects are considered
qualitative. Differences greater than 25 percent existed for benzoic acid in
samples SED-9, SED-10, SED-15, SED-7DL, SED-1, SED-2, SED-3, SED-8,
SED-8 replicate and Core Number 1; for hexachlorocyclopentadiene and 2-
fluorophenol in samples SED-11, SED-13, SED-14, SED-9, SED-10, and SED-15;
for 2,4-dinitrophenol, 2,4,5-trichlorophenol, 2-nitroaniline, 3-nitroaniline,
benzo(g,h,i)perylene, and diethylphthalate in samples SED-6, SED-12, SED-17,
SED-5 and SED-4; for bis(2-chloroisopropyl)ether, 2-methylnaphthalene and 2,4,6-
tribromophenol in samples SED-11, SED-13 and SED-14; for pyrene and 3,3'-
dichlorobenzidiene in SED-9, SED-10, and SED-15; and for 2,4,5-trichlorophenol,
2-nitroaniline, 3-nitroaniline, 2,4-dinitrotoluene, 4-nitroaniline and 2-fluorophenol
in sample SED-7DL All of these positive results for these compounds are
considered qualitative.

Blanks

The concentrations of compounds in laboratory, trip and field blanks were
reviewed following USEPA Region I guidelines. If contamination was found in
any blank, positive values below five times the highest positive blank value for that
compound should be considered unusable. In the cases of methylene chloride,
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acetone, toluene, 2-butanone and common phthalate esters (which are considered
common lab contaminants by USEPA Region I guidelines), positive blank values
were multiplied by a factor of ten, and all positive values below that action level
should be reported as non-detects.

Methylene chloride was detected in all of the trip blanks, in the field
blank (FB-1 for SED) and in one of the lab blanks. The positive
methylene chloride value for sample SED-9 are considered unusable.
All other estimated concentrations will be recorded as non-detects at
the CRQL.

Acetone was detected in the laboratory blanks associated with
samples collected August 2, 1990 (SED-12, SED-17, SED-5, SED-4),
August 3, 1990 (SED-1, SED-2, SED-3, SED-8, SED-8 replicate, Core
Number 1) and August 1, 1990 (SED-9). The positive sample results
for this compound are less than the CRQL and less than the action
level, thus the results are considered non-detects at the CRQL.

Chloromethane, 1,1-dichloroethane, trichloroethane and toluene were
detected at estimated concentrations in Trip Blank 1, accompanying
the samples collected July 31, 1990. None of these compounds were
detected in any of the sediment samples, therefore sample results are
unaffected.

Diethylphthalate and dimethylphthalate were detected in laboratory
blanks from samples collected July 31, 1990 and August 1, 1990 for
samples SED-11, SED-13, SED-10, and SED-15. Diethylphthalate
was also found in the trip blank for July 31, 1990. All positive sample
results are less than the CRQL and less than the action level, thus
samples are considered non-detects at the CRQL.

Surrogate Recoveries

With the exceptions of SED-1 and SED-8, all volatile and semi-volatile
compounds had surrogate recoveries within the contract required recovery range.

Samples SED-1 and SED-8 were outside the recovery range for nitrobenzene,
therefore positive results for this fraction are qualitative.

Matrix Spike/Matrix Spike Duplicate

Matrix spike/matrix spike duplicate samples were run on VOCs and semi-VOCs
in sample SED-7DL, and for the VOC fraction for samples SED-4, SED-2 and
FB-1 for sediments.

SED-4 matrix spike duplicate (MSD) did not meet the contract
required recovery range for the relative percent difference (RPD)
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criteria for 1,1-dichloroethene. This compound was not detected in
SED-4, therefore the sample is not affected.

• All compounds for SED-2 and FB-1 for sediments were within the
recovery range.

• SED-7DL was run due to the concentrations of bis(2-
ethylhexyl)phthalate which exceeded the calibration range in SED-7.
This sample had 12 out of the 22 compounds outside the contract
recovery range for spike recoveries (1,4-dichlorobenzene, N-nitroso-di-
n-propylamine, 1,2,4-trichlorobenzene, 4-nitrophenol. 2,4-
dinitrotoluene, and pentachlorophenol) in both the matrix spike (MS)
and the MSD. All positive results for these compounds are
qualitative.

The concentrations of the unspiked compounds were used to
determine the RSDs of the unspiked sample, matrix spike and matrix
spike duplicate. Although there are no established limits for the RSD
values of the unspiked compounds, the RSD for SED-4 should be
qualified. SED-4 has a RSD of 120% for acetone. Therefore, this
result is considered qualitative.

Field Duplicates

The field duplicate for SED-8 (SED-100) was collected on August 3, 1990. All
compounds were within the acceptable limits of less than 50 percent relative
percent difference.

Internal Standard Performance

The diluted samples SED-7DL, SED-7DLMS and SED-7DLMSD were all within
the limits.

Sample Quantitation

All criteria were met for this parameter.

Pesticide/PCB Data for Sediment Samples

The results of the validation of the pesticide/PBC data is summarized in Table 1.
All of the stream sediment data are summarized in Table 3. Details of the results
of the validation effort are summarized below.

Data Completeness

All requested analyses were performed by ERCO.
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Holding Times

All sample results exceeded the required holding times. Samples collected 7/31/90
(SED-11, SED-13, SED-14) and 8/1/90 (SED-9, SED-10, SED-15, SED-7) were
analyzed after 59 days (with confirmation after 72 days) and 74 days respectively.
Samples collected 8/2/90 (SED-6, SED-12, SED-16, SED-17, SED-5, SED-4) and
8/3/90 (SED-1, SED-2, SED-8, SED-8 replicate, Core 1) were analyzed after 41
days with confirmation for the former occurring after 54 days. All of the data for
these samples are considered unusable. In addition, samples collected on 8/2/90
and 8/3/90 exceeded the seven day extraction period (10 days and 9 days
respectively).

Pesticide Instrument Performance

All samples met this criteria.

Calibration

The Percent Relative Standard Deviation (% RSD) of calibration factors for
aldrin. endrin, DDT and dibutylchlorendate (DEC) exceeded 10 percent i samples
SED-1, SED-2, SED-8, SED-8 replicate, SED-6, SED-12, SED-17, SED-5, and
SED-4. The % RSD for DDT exceeded 10 percent in samples SED-9, SED-10,
SED-15, and SED-7. All positive results are considered qualitative.

The 72 hour analytical sequence for standards analyses was not followed for
samples SED-11, SED-13, SED-14, SED-6, SED-12, SED-17, SED-5, SED-4.
Evaluation B mix was not analyzed after every ten samples for samples SED-1,
SED-2, SED-8, and SED-8 replicate. The results for the above samples are
considered unusable.

The Percent Difference (%D) for calibration factors is greater than 15 percent in
continuing calibration for heptachlor, heptachlor epoxide, endosulfan II, 4,4-DDT,
methoxychlor, aidrin, alpha-BHC, gamma-BHC and 4,4-DDE in all samples. In
addition, the following compounds exceed 15 percent: endosulfate, endrin ketone,
endosulfan I, alpha chlordane, gamma chlordane and beta-BHC in samples SED-
11, SED-13 and SED-14; delta BHC and endrin in samples SED-9, SED-10, SED-
15, SED-7; endosulfan I, endrin ketone, alpha chlordane, gamma chlordane,
endosulfate, beta-BHC in samples SED-6, SED-12, SED-17, SED-5, SED-4; and
endrin ketone, endosulfan I, beta BHC, endosulfate, alpha chlordane, and gamma
chlordane in samples SED-1, SED-2, SED-8, SED-8 replicate. All positive results
for these compounds are considered estimated.

Blanks

No contamination was detected in the pesticide/PCB blanks.
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Surrogate Recovery

Surrogate recoveries were outside the contract required range (CRR) with the
exception of SED-10. Surrogates from samples SED-11, SED-13, SED-14, SED-9,
SED-7, SED-7 MS, SED-7MSD, SED-12, SED-16, SED-17, SED-5 and SED-6
were diluted out of solution. These results should be considered qualitative.
Sample SED-15 had a high recovery (186), while samples SED-1, SED-4, SED-2,
SED-8, SED-8 replicate and Core 1 had recoveries below the CRR. These results
are considered qualitative.

Matrix Spike/Matrix Spike Duplicates

The percent recovery for the matrix spike for sample SED-7 for heptachlor, aldrin,
dieldrin, endrin and 4,4-DDT were outside the CRR. The first three compounds
were above the CRR while the latter two were below the range (zero). Non
detected results for endrin and 4,4-DDT are unusable. There are no positive
results for heptachlor aldrin and dieldrin therefore the results are not affected.

The percent recovery for the matrix spike duplicate for SED-7 for gamma-BHC,
heptachlor, aldrin, endrin and 4,4-DDT was zero. All of the non-detect results are
considered unusable. The relative percent difference was above the CRR for
gamma-BHC, heptachlor and aldrin. There are no positive results for these
compounds therefore the results are not affected.

Field Duplicates

All concentrations for pesticides/PCBs in the field duplicates are within the
acceptable limits.

Compounds Identification

There are no positive concentrations of pesticides or PCBs therefore compound
identification is not required.

INORGANIC DATA-Surface-water

Data Completeness

All analyses requested were performed by ERCO.

Holding Times

All samples were analyzed within the holding times with the exception of the
orthophosphate analyses for samples SW-1, SW-2, SW-4, SW-5, SW-6, SW-8, SW-8
replicate, SW-11, SW-12, SW-13, SW-14, and SW-17 which were analyzed from 3
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to 7 days after sample collection. Orthophosphate has a 48 hour holding time.
Orthophosphate data are considered qualitative for the samples analyzed outside
of the holding time.

Total suspended solids (TSS) 7 day holding time was exceeded by one day for
samples SW-1, SW-2, SW-8, and SW-8 replicate. These data are considered
qualitative.

Instrument Calibrations

All the criteria were met.

Laboratory and Field Blanks

The concentrations of analytes in laboratory and field blanks were reviewed
following USEPA Region I guidelines. If contamination was found in any blank,
positive values below the action level of five times the highest positive blank value
for that analyte is reported as a non-detect at the action level. Calibration blanks
that are reported as negative values indicate there is a possibility that non-detects
are false. Non-detects associated with blanks with negative values greater than
twice the instrument detection limit are reported as qualitative non-detects.

Total aluminum values were reported non-detect at the action level of 151 ug/L
due to field blank contamination in SW-1, SW-2, SW-5, SW-6, SW-8, SW-11, SW-
12, SW-13 and SW-17. Contamination in a calibration blank raises the detection
limit to 170 ug/L in the SW-9 total aluminum analysis and causes it to be reported
as non-detect.

Bicarbonate detected in the field blank at 5.4 mg/L raises the detection limit and
causes positive concentrations for SW-8 and SW-8 replicate to be reported as non-
detect at the action level of 27 mg/L.

Aluminum detected in a continuing calibration blank causes the detection limit to
be raised for dissolved aluminum analysis in SW-7, SW-9, SW-10 and SW-15.

An initial calibration blank, and three continuing calibration blanks associated
with the SW-4 dissolved aluminum analysis had negative values. Dissolved
aluminum was not detected in SW-4, but is considered a qualitative non-detect.t

The total arsenic value in SW-12 is reported non-detect at 10 ug/L due to
contamination in a preparation blank.

Dissolved cobalt was detected in an initial calibration blank and raises the
detection limit to the action level of 20 ug/L for the associated samples SW-7,
SW-9 and SW-15.

Copper detected in a preparation blank raises the detection limit to 42 ug/L for
the total copper analyses in SW-5 and SW-17.

IMC
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Iron was detected in a continuing calibration blank associated with the dissolved
iron analysis for SW-7 causing the value to be reported as non-detect at 110 ug/L.
The initial and two of the continuing calibration blanks associated with this sample
had negative values, making the low reported value (in comparison to ail the other
samples collected) suspect and is another reason for reporting the value as a non-
detect at a higher detection limit.

Potassium detected in a continuing calibration blank causes the detection limit to
be raised to 2,320 ug/L in the total potassium analysis for SW-1.

Zinc detected in a preparation blank causes the total zinc values in SW-7, SW-10
and SW-15 to be reported as non-detect at 78 ug/L.

Inductively Coupled Plasma (ICP) Interference Check Sample Results

ICP interference check samples are run at the beginning and end of each analysis
run to verify inter-element and background correction factors. The interference
check samples consists of two solutions: Solution A and Solution AB. Solution A
consists of the interferents (aluminum, calcium, chromium, iron, and magnesium),
and Solution AB consists of the analytes analyzed by the ICP with the interferents.
Results for the ICP analyses of Solution AB must fall within the control limit of
jf.20 percent of the true value of the analytes included in the solution. This
criteria was met for all samples run.

Analytes not included in Solution A, but detected, indicate possible false positive
or false negative values due to the interferent analytes. In samples with
interferent values 50 percent or greater than those used in Solution A, analytical
results must be evaluated to determine if other analytical values could be affected
by an interfering analyte.

Analytes detected in the Solution A interference check sample, and containing at
least one interferent value 50 percent of the result from Solution A, are
considered qualitative. The total barium and sodium results in SW-11, SW-13 and
SW-14 are all considered qualitative due to high calcium values. Total antimony
in SW-13 and SW-14 are also considered qualitative due to high calcium values.

Matrix Spike Recoveries

A matrix spike was performed on the surface-water sample collected at SW-7 on
August 1, 1990. Matrix spike results all had acceptable recoveries in the surface-
water samples.

Laboratory and Field Duplicates

A laboratory duplicate was performed on the surface-water sample collected at
SW-7 on August 1, 1990. The relative percent differences for all analytes was
within the 20 percent range advised by Region I USEPA with the exceptions of
total chromium values (relative percent difference = 33.8 percent) and total iron
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(relative percent difference = 27.6 percent). All positive total chromium and total
iron values are considered qualitative.

A blind replicate (field duplicate) was collected on August 3, 1990 at SW-8 and
designated SW-100. All analyses had relative percent differences within the 30
percent range advised by Region I USEPA with the following exceptions.

• The relative percent difference for the unflltered chemical oxygen
demand (COD) was 46 percent.

Total suspended solids had a relative percent difference of 66 percent.

• Total aluminum had a relative percent difference of 57 percent.

• Dissolved aluminum had a relative percent difference of 92 percent.

• Total iron had a relative percent difference of 45 percent.

• Dissolved manganese had a relative percent difference of 32 percent.

• Total zinc had a relative percent difference of 70 percent.

• Dissolved zinc had a relative percent difference of 42 percent.

Positive values for all the above mentioned analytes are considered qualitative.

Laboratory Control Sample Analysis

All laboratory control samples met the criteria of 80-120 percent recoveries with
the exception of the laboratory control sample associated with the dissolved metal
sample for SW-13. Chromium, iron, nickel and sodium all had percent recoveries
above 120 percent. Chromium and nickel were not detected in the filtered SW-13
sample and are unaffected by high LCS recoveries. The dissolved iron and
dissolved sodium results for SW-13 are considered qualitative.

Furnace Atomic Absorption Analysis

All samples met the criteria.

1CP Serial Dilution Analysis

Serial dilution analyses were performed with each daily batch of samples and met
the Region I USEPA criteria with the following exceptions.

ICP serial dilution analysis percent differences were greater than 15 percent for
dissolved aluminum and dissolved zinc for samples collected on July 3 1, 1990 (SW-
11, SW-13 and SW-14). Positive results for these analyses are considered
qualitative.
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ICP serial dilution analysis percent differences were greater than 15 percent for
total aluminum, total chromium, dissolved potassium and dissolved zinc for
samples collected on August 1, 1990 (SW-7, SW-9, SW-10 and SW-15). Positive
results for these analyses are considered qualitative.

ICP serial dilution analysis percent differences were greater than 15 percent for
dissolved barium for samples collected on August 3, 1990 (SW-1, SW-2, SW-8,
SW-8 rep.). Positive results for this analysis are considered qualitative.

Detection Limits

All instrument detection limits (IDL) were reported at values below or the same
as the Contract Required Detection Limit (CRDL). ERCO flags all sample
concentrations between the CRDL and IDL as estimated. From past experience
and discussions with ERCO, all metal analyses with values in this range are
considered qualitative.

Sample Result Verification

All samples met the criteria.

INORGANIC DATA-Stream Sediments

Data Completeness

All analyses requested were performed by ERCO.

Holding Times

Samples were analyzed within the holding times with the exceptions of some
carbonate and hexavalent chromium analyses. Samples collected for carbonate
analysis on August 1, 1990 (SED-7, SED-9, SED-10 and SED-15) were analyzed
two to three days past the 14 day holding time. Carbonate samples collected on
August 2, 1990 (SED-4, SED-5, SED-6, SED-12, SED-16 and SED-17) were
analyzed eight days past the 14 day holding time.

All hexavalent chromium analyses for stream sediment samples were analyzed one
to five days past the 24 hour holding time. Therefore, all hexavalent chromium
data are considered qualitative. In addition, as trivalent chromium is calculated
from the chromium and hexavalent chromium values, all trivalent chromium
values are also considered qualitative.

Instrument Calibration

All calibration standards met the criteria.
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Laboratory and Field Blanks

The concentrations of analytes in laboratory and field blanks were reviewed
following USEPA Region I guidelines. If contamination was found in any blank,
positive values below the action level of five times the highest positive blank value
for that analyte is reported as non-detect at the action level. Calibration blanks
that are reported as negative values indicate there is possibility that non-detects
are false. Non-detects associated with blanks with negative values greater than
twice the instrument detection limit are reported as qualitative non-detects.

Trip blanks accompanying samples collected on July 31,1990, August 2, 1990 and
August 3, 1990 had high concentrations of calcium, magnesium, and sodium. As
these analytes would be found at these levels in spring water, it is suspected that
ERCO supplied bottled drinking water, normally used only for VOC trip blanks
instead of deionized water. This is supported by the field blank analyses for both
the water and sediment samples, which had these contaminants at an order of
magnitude lower than the three suspect trip blanks. Therefore, the analytical
results from these three field blanks will not be used to evaluate samples.

Beryllium was detected in a continuing calibration blank associated with samples
SED-10 and SED-15. Beryllium was not detected in SED-10, but the SED-15
positive value will be reported as non-detect at 2.0 mg/kg.

Cadmium was detected in the initial calibration blank and a continuing calibration
blank associated with samples collected on August 2, 1990. SED-4, SED-5 and
SED-12 concentrations for cadmium will be reported as non-detect at 3.3 mg/kg.

Silver was detected in a continuing calibration blank associated with samples SED-
10 and SED-15. Silver was not detected in SED-10, but the SED-15 positive
values will be reported as non-detect at 3.9 mg/kg.

Sodium was detected in continuing calibration blanks associated with samples
collected on July 31, 1990. Sodium sample value for SED-14 is reported as non-
detect at the action level of 290 mg/kg. Sodium was also detected in continuing
calibration blanks associated with samples collected on August 3, 1990. Sodium
sample value for SED-2 is reported as non-detect at the action level of 102 mg/kg.

ICP Interference Check Sample Results

ICP interference check samples are run at the beginning and end of each analysis
ran to verify inter-element and background correction factors. The interference
check samples consists of two solutions: Solution A and Solution AB. Solution
A consist of the interferents (aluminum, calcium, chromium, iron, and
magnesium), and Solution AB consists of the analytes analyzed by the ICP with
the interferents. Results for the ICP analyses of Solution AB must fall with the
control limit of _+. 20 percent of the true value of the analytes included in the
solution. This criteria was met for all samples run.

ROUX ASSOCIATES INC MO06609Y.il.33
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Analytes not included in Solution A, but detected, indicate possible false positive
or false negative values due to the interferent analytes. In samples with
interferent values 50 percent or greater than those used in Solution A, analytical
results must be evaluated to determine if other analytical values could be affected
by an interfering analyte.

Analytes detected in the Solution A interference check sample, and containing at
least on interferent value 50 percent of the result from Solution A, are considered
qualitative. The interference check samples run with samples collected on July
31, 1990 indicate possible interferences with the barium, cadmium, copper,
manganese and vanadium analyses for SED-11. These sample results are
considered qualitative.

Interference check samples run with samples collected on August 1, 1990 indicate
possible interferences with the barium, lead manganese and vanadium analyses in
SED-7, SED-10 and SED-15. The sodium analysis for SED-15 may also be
affected by interferences. These sample results are considered qualitative.

Interference check samples run with samples collected on August 2, 1990 indicate
possible interferences with the barium, cadmium, lead, manganese, potassium,
vanadium, and zinc analyses for SED-6, SED-16 and SED-17. These sample
results are considered qualitative.

The interference check sample run with samples collected on August 3, 1990
indicates possible interferences with the barium, manganese, and vanadium
analyses for SED-2. These sample results are considered qualitative.

Matrix Spike Recoveries

A matrix spike was performed on sample SED-7, collected on August 1,1990, and
the following analytes did not have recoveries within the 75-125 percent range, as
recommended by USEPA Region I criteria. Antimony and copper had percent
recoveries of 28.4 and 27.7 percents respectively. All non-detect results for these
analyses will be considered unusable and positive values will be considered
qualitative. Barium, silver and thallium had respective recoveries of 58.3,52.8 and
56.0 percents. All non-detects and positive values below the contract required
detection limit (CRDL) are considered qualitative for these analyses.

Laboratory and Field Duplicates

Laboratory duplicate analyses was performed on sample SED-7, collected on
August 1, 1990. The following analytes had relative percent differences (RPD)
greater than 35 percent: antimony (66.0 percent), arsenic (45.2 percent), barium
(37.2 percent), copper (63.4 percent), lead (55.9 percent), silver (59.0 percent) and
tin (56.2 percent). All positive results are considered qualitative for these
analyses.

ROUX —~~~ «- M006609Y. 11.33
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A blind replicate (field duplicate) was collected on August 3, 1990 at SED-8 and
designated SED-100. All analyses had relative percent differences within the 50
percent range advised by Region I USEPA with the exception of tin which had a
RPD of 66 percent. Tin analyses are considered qualitative due to both the field
and laboratory duplicate RPDs being out of range.

Laboratory Control Sample Analysis

All laboratory control samples met the criteria of 80-120 percent recoveries for
stream-sediment samples.

Furnace Atomic Absorption Analysis

All samples met the criteria.

TCP Serial Dilution Analysis

Serial dilution analyses were performed with each daily batch of samples and met
the Region I USEPA criteria with the following exceptions.

ICP serial dilution analysis percent differences were greater than 15 percent for
cobalt, copper and sodium for samples collected on July 31, 1990 (SED-11, SED-
13 and SED-14). Positive results for these analyses are considered qualitative.

ICP serial dilution analysis percent differences were greater than 15 percent for
sodium and tin for samples collected on August 1, 1990 (SED-7, SED-9, SED-10
and SED-15). Positive results for these analyses are considered qualitative.

ICP serial dilution analysis percent differences were greater than 15 percent for
sodium for samples collected on August 2, 1990 (SED-4, SED-5, SED-6, SED-12,
SED-16 and SED-17). Positive results from these analyses are considered
qualitative.

ICP serial dilution analysis percent differences were greater than 15 percent for
sodium and zinc for samples collected on August 3, 1990 (SED-3, SED-8, SED-8
replicate and Core Number 1 samples). Positive results for these analyses are
considered qualitative.

Detection Limits

All instrument detection limits (IDL) were reported at values below or the same
as the Contract Required Detection Limit (CRDL). ERCO flags all sample
concentrations between the CRDL and IDL as estimated. From past experience
and discussions with ERCO, all metal analyses with values in this range are
considered qualitative.
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Sample Result Verification

All samples met the criteria.

If you have any questions or comments, please give us a call at (5 16) 673-7200.

Sincerely,

Linda Wilson
Project Scientist

Martha M. Smith
Project Hydrogeologist

William Sarni
Vice-President

cc: J. Yeary, Roux Associates, Inc.
S. Clough, ES&E, Inc.
J. Dragun, Dragun Corp.
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Table 1. Summary of Data Validation Recommendations. Surface-Water and Stream
Sediment Samples, Ground-Water/Surface-Water Investigation Plan (GSIP),
Industri-Plex Site, Woburn, MA.

Page 1 of 13

Volatile Organic Compound Data for Surface Water

Data Quality OA/OC Problems Affected Samples

Unusable (R) Instrument calibration
problems

Acetone and 2-butanone in
samples SW-6, SW-12, SW-17,
SW-5, SW-4

Qualitative (J) Poor replicate precision

MS duplicate relative
percent difference

Acetone in sample SW-8

Trichloroethene, toluene and
1,2-dichloroethene in sample
SW-7

Quantitative (A) No problems All remaining volatile organic
samples

MO06609Y. 11.33



Table 1. (con't) Summary of Data Validation Recommendations. Surf ace-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 2 of 13

Semi-Volatile Organic Compound Data in Surface Water

Data Quality OA/OC Problems Affected Samoles

Unusable (R) Instrument calibration
problems

3,3-Dichlorobenzidiene in
samples SW-9, SW-10, SW-15,
SW-7, SW-6, SW-12, SW-17,
SW-5, SW-4

Hexachlorocyclopentadiene in
samples SW-11, SW-13, SW-14

2,4-Dinitrophenol in samples
SW-6, SW-12, SW-17, SW-5,
SW-5

Benzoic acid in samples SW-6,
SW-12, SW-17, SW-5, SW-4

Qualitative (J) Internal standard retention All compounds in sample
times SW-12 dissolved

Quantitative (A) No problems All remaining semi-volatile
organic samples

ROUX, MO06609Y. 11.33



Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 3 of 13

Pesticide/PCB Data for Surface Water

Data Quality OA/OC Problems Affected Samples

Unusable Holding times SW-11, SW-13, SW-14, SW-6,
Analytical Sequence SW-12, SW-17, SW-5, SW-4,

SW-1, SW-2, SW-8, SW-8
replicate

Holding times SW-7, SW-9, SW-10, SW-15
Instrument calibration

INC
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Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 4 of 13

Volatile Organic Compound Data for Sediments

Data Quality OA/OC Problems Affected Samples

Unusable (R) Blank contamination
instrument calibration
matrix spike recovery

Blank contamination and
instrument calibration
problems

Acetone in sample SED-4

Acetone in samples SED-1,
SED-2, SED-3, SED-5, SED-8,
Core 1, SED-12

Methylene chloride in sample
SED-9

Qualitative (J) Holding times exceeded
and instrument calibration

Instrument Calibration

Methylene chloride in samples
SED-10, SED-13, SED-14,
SED-15

Chloromethane in sample
SED-11, SED-13, SED-14,
SED-9, SED-10, SED-15,
SED-17

Trans 1,3-dichloropropene in
samples SED-9, SED-10, SED-
15, SED-17

Acetone in samples SED-6,
SED-9, SED-17, SED-16

2-butanone in samples SED-1,
SED-2, SED-3, SED-8, SED-8
replicate, SED-12, SED-5,
SED-17, SED-4

Methylene chloride in SED-1,
SED-2, SED-3, SED-8, SED-8
replicate, Core 1

4-methyl-2-pentanone in
sample SED-5

ROUXj
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Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 5 of 13

Volatile Organic Compound Data for Sediments (con't)

Data Quality QA/OC Problems Affected Samples

Holding times exceeded All volatile organic compounds
in samples SED-11, SED-13,
SED-14, SED-9, SED-10,
SED-15, SED-17

Quantitative (A) No problems All remaining volatile organic
samples

ROOX, IMC
MO06609Y. 11.33



Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-PIex Site, Woburn, MA.

Page 6 of 13

Semi-Volatile Organic Data for Sediments

Data Quality OA/OC Problems Affected Samples

Qualitative (J) Holding times exceeded
and instrument calibration

3,3'-Dichlorobenzidiene in
samples SED-11, SED-13,
SED-14, SED-6, SED-12, SED-
17, SED-5, SED-4

Benzoic Acid in samples
SED-6, SED-12, SED-17, SED-
5, SED-4

2,4-Dinitrophenol and 4-
nitrophenol in samples SED-1,
SED-2, SED-3, SED-8, SED-
100, Core 1

Holding times exceeded All remaining samples

ROUXASS4 IMC MO06609Y. 11.33



Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 7 of 13

Pesticide/PCB Data for Stream Sediments

Data Quality

Unusable

OA/OC Problems

Holding times
Calibration analytical
sequence

Surrogate recoveries

Matrix spike/matrix spike
duplicate

Holding times
Surrogate recovery

Holding time

Affected Samples

All compounds in SED-11,
SED-13, SED-14, SED-12,
SED-16, SED-17, SED-6, SED-
1, SED-2, SED-8, SED-8
replicate, core 1

Endrin, 4,4-DDT, aidrin,
heptachlor, gamma BHC in
sample SED-7

All compounds in SED-9,
SED-15 and SED-7

SED-10

ROUX Associates INC
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Table 1. (corit) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 8 of 13

Miscellaneous Inorganic Analytical Data for Surface-Water

Data Quality OA/QC Problems Affected Samples

Qualitative (J) Poor replicate precision

Holding time exceeded

COD in all unfiltered surface-
water samples

TSS in SW-1, SW-2, SW-8 and
SW-8 replicate

Orthophosphate in samples
SW-11, SW-12, SW-13, SW-14,
SW-17

Quantitative (A) and
detection limits raised

Blank contamination Bicarbonate in filtered surface-
water samples for SW-8 and
SW-8 replicate

Quantitative (A) No problems All remaining analytes

ROUX^
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Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-PIex Site, Woburn, MA.

Page 9 of 13

Metals Data for Surface Water

Data Quality OA/OC Problems Affected Samples

Qualitative (J) and
detection limits raised

Qualitative (J)

Blank contamination, ICP
dilution out of range and
poor replicate precision.

Blank contamination and
poor replicate precision.

Analytical interferences

ICP dilution out of range.

Blank contamination and
ICP dilution out of range

ICP dilution out of range
and poor replicate
precision.

Poor replicate precision

Blank contamination

Total aluminum in all samples.

Dissolved aluminum in SW-4,
SW-5, SW-6, SW-7, SW-9, SW-
10, SW-12, SW-14 and SW-17;
total zinc in all samples.

Total sodium and total barium
in SW-11, SW-13 and SW-14;
total antimoy in SW-13 and
SW-14.

Dissolved barium in SW-1,
SW-2, SW-8 and SW-8
replicate; Dissolved potassium
in SW-7, SW-9, SW-10 and
SW-15.

Total chromium in SW-1, SW-
2, SW-6, SW-7, SW-9, SW-10,
SW-13, SW-14, SW-15 and
SW-17.

Dissolved aluminum in SW-11,
SW-13, and SW-14; Dissolved
zinc in SW-7,SW-9, SW-10,
SW-11, SW-13, SW-14, SW-15.

Total iron in all samples;
dissolved manganese in all
samples; dissolved zinc in SW-
1, SW-2, SW-4, SW-5, SW-8,
SW-8 replicate, SW-12 and
SW-17.

Dissolved copper in SW-4

ROUXJ
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Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples^Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-PIex Site, Woburn, MA.

Page 10 of 13

Metals Data for Surface Water (cont1)

Data Quality QA/DC Problems Affected Samples

Quantitative (A) and
detection limits raised

Laboratory control sample

Blank contamination

Quantitative (A) No problems

Dissolved iron and dissolved
sodium in sample SW-13

Dissolved aluminum in SW-7,
SW-9, SW-10, SW-15; total
arsenic in SW-12; dissolved
cobalt in SW-7, SW-9 and SW-
15; total copper in SW-5 and
SW-17; Dissolved iron in SW-
7; total potassium in SW-1.

All remaining analytes

ROUX ASSOCIATES WC
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Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 11 of 13

Miscellaneous Inorganic Analytical Data for Stream Sediments

Data Quality QA/OC Problems Affected Samoles

Qualitative (J) Holding times exceeded Hexavalent chromium in all
samples; trivalent chromium in
all samples

Carbonate in samples SED-4,
SED-5, SED-6, SED-7, SED-9,
SED-10, SED-12, SED-15,
SED-16, SED-17

Quantitative (A) No problems All remaining samples

ROUXJ
MO06609Y. 11.33



Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples* Ground-Water/Surface-Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 12 of 13

Metals Data for Stream Sediments

Data Quality OA/QC Problems Affected Samples

Unusable (R) Matrix spike recoveries Antimony in samples SED-2,
SED-3, SED-4, SED-5, SED-6,
SED-8, SED-11, SED-12,
SED-13, SED-14, SED-16,
SED-17

Qualitative (J) Analytical Interferences

ICP dilution out of range

Duplicate recoveries

Matrix spike recoveries

Barium, manganese and
vanadium in samples SED-2,
SED-7, SED-10, SED-5,
SED-6, SED-16, SED-17;
Potassium in samples SED-6,
SED-16, SED-17; zinc in
samples SED-6, SED-16,
SED-17; lead in samples
SED-7, SED-10, SED-15,
SED-6, SED-16, SED-17

Sodium in SED-3, SED-4,
SED-6, SED-7, SED-8, SED-8
rep, SED-9, SED-10, SED-11,
SED-13, SED-15, SED-16,
SED-17; cobalt and copper in
samples SED-11, SED-13,
SED-14; tin in samples SED-7,
SED-9, SED-10, SED-15; zinc
in samples SED-3, SED-8,
SED-8 rep, core 1

Tin in SED-8; antimony,
arsenic, barium, copper, lead
and tin in samples SED-7,
SED-9, SED-10, SED-15, SED-
17; silver in samples SED-7,
SED-9, SED-15

Antimony in samples SED-1,
SED-7, SED-9, SED-10,
SED-15; barium, silver and
thallium in all samples

ROUXi IINC
MO06609Y. 11.33



Table 1. (con't) Summary of Data Validation Recommendations. Surface-Water and
Stream Sediment Samples, Ground-Water/Surface- Water Investigation
Plan (GSIP), Industri-Plex Site, Woburn, MA.

Page 13 of 13

Metals Data for Stream Sediments (con't)

Data Quality OA/OC Problems Affected Samples

Quantitative No problems All remaining analytes

ROUX ASSOCIATES INC
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Table 2. ry of Surface-Water Analyses. Induscri-Plex Sic*. CSIP. Uoburn. Massachusetts.

Sample Desitnatton: 5U-1 SU-2 SW-* SW-5 SW-6 SW-7
Sample Date: 3/3/90 3/3/90 3/2/90 3/2/90 3/2/90 3/1/90 5

Volatile Organic Compounds
Concentrations in ug/L) C3QL

-hlorometnane
3romometnane
vinyl chloride
Chloroethane
Methylene cnloride
Acetone
Carbon disuifide
1 , 1-Dlchloroetnene
I . 1-Dlchloroethana
1 . 2-Dlchloroetnylene
Chloroform
1 , 2-Dlchloroetnane
.!-3utanone
'. . 1 . 1-Trichloroetnana
7aroon tetracniori.de
Vinyl acetate
3 romodichloroaethana
1 . 2-Dlchloropropan«
ei.s-1 . 3-Dlchloropropene
Trichloroethene
3 ibromoenlororaethana
1 , 1.2-Trichloroethane
Benzene
traas-1 , 3-Dlchloropropene
Bromotorm
<> -Methyl -2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2 , 2-Tetracnloroetnane
Toluene
Chlorooenzene
Ethylbencene
Scyrene
total xylenes

10
10
10
10
5
10
5
5
5
5
5
5

10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
i
S
5
5
5

<10 0
<10 U
<10 U
<10 U
<S 0
<10 0
<S U
<5 U
<S U
<5 0
<5 U
<5 U
'10 U
tS U
<5 U
<10 U
<5 U
<3 0
<5 U
<5 U
<3 U
<3 U
<3 U
<5U
<s a

<io a
<10 U
<3 U
<3 U
<3 0
<5 U
<3 U
<5 U
<5 U

<10 U
<io a
<10 U
<10 0
<3 0
20 a
<5 U
<3 U
<3 0
<5 0
<5 U
<5 U
'.10 U
<5 U
<5 U

<10 U
<5 U
<5 0
<5U
<5 U
<3 U
<3 U
<3 U
<5U
<5 0
<10 0
<10 U
<3 0
<3 U
<3 U
<5 U
<3 0
<5 U
<3 U

<10 0
<10 D
<10 0
<10 U
2 A

<10 R
<3 U
<5 0
<3 U
<3 0
<5 U
<5 U

<rlO R

<3 U
<3 U
<10 U
<3 U
<3 U
<5 U
<3 U
<5 0
<3 0
<i 0
<3 U
<3 0
<10 U
<io n
<3 U
<3 0
<S U
<3 0
<3 U
<5 U
<5 U

<10 0
<io a
<10 U
<10 U
<5 0
<10 0
<3 0
<3 ir
<3 U
<3 U
<3 U
<5 0

<10 R
<5 U
<5 U
<10 U
<5 0
<5 U
<5 0
<3 U
<3 a
<3 U
<3 n
<3 0
<3 0

<10 U
<10 (I
<3 U
<3 U
<5 U
<3 0
<3 0
<3 U
<5 U

<10 U
<10 0
<10 U
<10 U
<3 0
clOR
<30
<3 0
<3 U
<3 0
<3 U
<5 0
<10 R
<5 U
<5 U
<10 U
<5 U
<5 U
<3 U
<3 U
<3 0
<sa
<30
<3 0
<3 0
<10 U
<io a
<3U
<3 0
<5U
2 A
<5 U
<5 U
<5 0

<ia u
<10 U
<10 U
<10 U
^ A

<10 0
<3 D
<3 U
<5 U
6 J
<s a
<s u

<10 U
'5 U
<5 U
<10 U
<3 U
<3 0
<5 U
6 A

<3 U
<3 0
<3 0
<3 U
<3 U
<10 U
<10 0
<s u
<3 U
2 J
<3 U
<5 U
<5 U
<5 U

SW-6 SM-»»
/3/90 3/3/90

<10 U
<10 D
<10 D
<ia a
<3 V
<10 U
<3 D
<3U
<5 0
<3 0
<3 U
<5 0
'10 0
<i U
<3 U
<10 U
<s a
<3 0
<3 U
<3 n
<3 0
<3 0
<3 0
<3 0
<30

<ia u
<io a
<s n
<5 0
<5 U
<5 U
<5 U
<5 0
<5 U

<10 0
<io a
<10 0
<10 0
<3 0
3 A
<30
<3B
<50
<30
<5 0
<3 II

<io a
<5 0
<5 0
<10 U
<3 U
<i a
<30
<30
<3 D
<30
<3B
<30
<3 D
<10 0
<10 0
<3 0
<3 D
<3 D
<3 n
<3 0
<5 0
<5 U

IDt

2
2
2
2
2
2
1
1
1
1
1
1
T

1
1
2
1
1
1
1
1
1
1
1
1
2
2
1
1
1
1
1
1
1

* ' Indicate! a replicate sample
CRQL - Contract Required Quantitatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A * Quantitative data
J - Qualitative data
R • Unusable data

M006609T.il.33
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Table 2
ox Surfac.-y.ter Analyse,. Induatrt-Ple, Sit.. GSIP. Wobum. Ma.«chu..tt,.

Sa«>le Designation:

Volatile Organic Cotnoounds
Concentrations in ug/L)

-hloromethane
3 r OBonMtnane
vinyl chloride
Chloroetnane
Metbylene enlorlde
Acetone
Carbon dlsulflde
1,1-Dlchloroetnene
1,1-Dlchloroetnane
1,2-Dlchloroetnylene
Chloroform
1.2-Dlchioroetnane
2-Sutinone
..I.I-Trlchloroetnane
Jarbon tetracnionde
vinyl acetate
3romoaichlorooMtnan*
1.2-Dlchlorooropan.
c t.3-1,3-Dlchloropropene
Trlchloro.tnene
Dlbromochlorometnane
1,1,2-Trichloroetnane
3«nzene
traiu-1,3-Dlchloropropene
3ronMform
<• -Methyl - 2 - pentanone
2-Hexanone
Tecraciiloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Zthylbenzene
Styrene
Total xylenes

* - Indicates a replicate sample
CRQL - Contract Required QuantitatIon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

:ion: SU-9
'ate: 8/1/90

:RQL

10
10
10
10
5
10
5
5
5
5
5
5

10

^
5

10
5
5
5
5
5
5
5
5
5

10
10
i
5
5
5
5
5
5

— ̂— ̂— ̂™

<10 U
<10 U
<10 0
<10 U
7 A

<10 0
<5 0
<5 0
3 A

11 A
<3 U
<5 U

-10 U

<5 U
<10 U
<5 0
<3 0
<5 U
11 A
<3 U
<3 0
<5 U
<3 U
<3 U

<10 U
<10 U
<5 0
<3 U

<5 U
<5 U

<5 U

•̂ — ̂— ̂—

SW-10
3/1/90

-̂•—̂•••••B̂BB..

<10 U
<10 U
<io n
<10 0
7 A

'io n
<5 0
<3 0
<3 U
<5 a
<5 U
<5 U
10 U
<5 U
<5 U

<10 U
<5 U
<5 U
<5 U
3 A

<5 0
<3 0
<3 U
<3 0
<5 B

<10 B
<10 U
<3 U
<5 U
2 A
1 A

<S U
<5 U
0 U

— ̂——^—

SW-11
3/2/90

<10 0
<10 U
<ia u
<10 U
8 A

<io n
<3 0
<5 U
3 R
2 A

<3 U
<5 0

<10 B
4 A

<3 U
<10 U
<5 0
<3 U
<3 U
3 A

<3 U
<3 0
<3 0
<30
<3 U
<10 U
<10 U
<3 0
<3 U
<3 U
<3 0
<3 U
<5 U
1 A

SW-12
3/1/90

<10 U
<10 D
<10 0
<10 U
<3 a

<10 R
<S 0
<5 U
<5 0
<s a
<i U
<5 U

<rlO U
<5 B
<5 U

<10 U
<5 U
<5 0
<3 U
<5 U
<3 D
O U
<3 0
<5 0
<3 B

<10 U
<10 U
<s a
<3 U
<5 U
<5 U
<5 B
<5 U
<5 U

SW-13
a/i/90

<10 U
<10 0
<10 U
<10 U
a A

<io n
<S V
<3 U
8 R
2 A
<3 U
<5 U

^10 U
9 A

<5 U
<10 U
<3 U
<5 U
<3 H
<3 0
<3 U
<3 0
<3 tl
<3 B
<5 U

<10 U
<10 0
<5 U
<5 U
<5 U
<5 U
<5 0
<5 B
<5 U

3W-14
r/31/90

<10 U
<10 U
<10 B
<10 U
8 A

<10 0
<5 B
<3 B
1 R

<5 U
<5 U
<S B

-10 B
<5 B
<5 B

<10 B
<5 B
<5 B
<5 U
<5 B
<5 B
<3 B
<5 B
<3 B
<5 B

<10 B
<10 B
<5 B
<5 B
<5 B
<5 B
<5 B
<S B
<5 B

5W-15
3/3/90

<10 0
<10 U
<10 U
<10 0
7 A

<10 D
O D
OU
<5 B
<S 0
<3 B
<5 B

-.10 B
<5 B
<5 B

<10 B
<5 U
<5 B
<5 B
<5 U
0 D
<50
<5 U
O U
00

<10 U
<10 D
<5 0
0 B
0 U
<5 B
<5 B
<5 B
<5 B

SU-17
3/2/90

<10 0
<10D
<10B
<10 0
oo
<10R
00
00
O U
<s tr
O D
<S B

<10 R
0 B
0 B
<10 D
0 0
oo
o n
<3 0
<so
<30
<30
o a
<30
<10B
<100
00
O 0
O U
<i 0
<S B
<5 B
<5 B

IDL

•̂ •••BBMeV

2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
2
2
1
1
1
1
1
1
1

'
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Tabl. 1. Suaoary of Surface-Water Anaiy,... Indu.trl-Pl« Sit.. CSIP. Woburn. M...aonu«it».

:<;mi.-Volatile Organic Compounas
'r.filterea)
:oncentratlonj in ug/L)

phenol
3i.j <2-Chloroetnyl> etner
2 -Chio ropneno1
: .3-Dlchlorobensene
1.<>-Dichlorobenxene
Benzyl alcohol
..2-Dlchlorobenzene
:-Methylphenol
,-jij (2-ChloroUopropyi) ether
'-Methylphenoi
'''-Nltrojo-ai-n-propylami.ne
'exacnio roe thane
.trooeniene
.soonorone
.-Nitropnenoi
: . ; -DUactnylphenol
Senzoic acid
~;s (2-Chloroethoxy) methane
1. *-Dlchloropnenoi
1.2.4-Trichlorobenzene
Naphthalene
4-ChloroanilLne
Hexaehlorobutadiane
i-Chloro-3-methylphenoi
2-Methylnaphthalene
Hexacnlorocyelopantadlene
2.4,6-Trlchloropnenol
2.4.S-Trlchlorophenol
2 - Chioronaphthalene
2-Nltroaniline
Dimethyl phthalata
Acenapnthylena
2.6-Dinitratoluane
:-Hitroinillne
Acenapnthene
2.~-Dlnltrophenoi
4-Nitrophenol
Olbenzot'uran
2,4-Dinitrotoluene
0l«thyIphthaiate
<>-Chlorophenyl-phenylether
Fluorene
4-Hltroaniline
4. 6-Dlnitro-2-methylphenoi

(1) Cannot be separated from Oiphenylamlne
* - Indicate* a replicate sample

CRQL - Contract Required Quantltation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

:lon:
late:

CRQL

10
* n*.U
10
10
1 n10
10
i n10
10
10
i n1 U
i n1 U
• q- U

13
1 3
10
10
50
10
10
i n10
10
10
10
10
10
10
10
so
10
so
10
10
10
50
10
50
50
10
10
i nlu
10
10
SO
so

SW-l
8/3/90

clO 0
clO D
clO 0
clO 0
clO D
clO 0
clO 0
clO 0
clO 0
'10 U
'100
•'10 17
< 10 U
-10 U
clO U
clO 0
cSO U
clO U
clO U
clO D
clO D
cio n
clO 0
clO 0
clO U
clO U
clO D
cSO U
clO U
cSO 0
clO U
clO U
clO U
cSO U
clO U
cSO R
CSO U
clO U
clO R
clO U
clO 0
clO U
cSO D
cSO U

SW-2
3/3/90

clO U
clO U
clO 17
cio a
cio a
clO 0
clO 0
clO U
clO U
clO U
cio n
<10 U
clO U
clO U
clO U
<10 U
cSO U
clO U
clO U
CIO U
clO U
clO 17
clO 0
clO U
clO U
clO 0
clO D
cSO U
clO U
cSO C
clO U
clO U
clO U
cSO U
clO U
cSO R
cSO U
clO U
clO R
CIO 0
clO D
CIO U
cso a
<30 H

sw-«
3/2/90

clO 0
clO V
CIO D
CIO D
clO 0
cio a
clO U
clO D
cio n
clO U
clO U
clO U
clO U
clO U
cia u
clO U
CSO R
clO U
clO 0
clO 0
cio a
ClO U
clO U
clO U
clO U
clO U
CIO U
CSO U
clO U
CSO U
<10 U
clO 0
clO U
cSO U
clO U
CSO U
c50 0
clO U
clO D
clO U
cio n
clO U
CSO U
CSO 0

SW-5
3/2/90

clO U
clO 0
clO 0
clO V
CIO D
clO U
clO 0
clO D
clO 0
clO 0
clO 17
clO U
clO U
clO U
clO U
<10 0
cSO R
clO U
clO U
CIO (7
cio n
clO U
clO U
clO U
clO U
CIO U
clO U
cSO 0
clO D
cSO 0
clO U
clO U
clO U
cSO U
clO U
cSO U
CSO U
<10 0
clO 17
CIO 0
cio a
cio a
cSO 0
<30 17

SW-6
3/2/90

clO U
clO U
clO 0
CIO D
cio a
clO U
clO H
clO 0
clO 0
clO U
cio n
clO 0
clO U
clO U
clO U
clO 0
CSO R
cio a
clO U
clO U
clO U
clO 0
cio a
clO C
clO 17
<io a
ClO 0
cSO U
clO U
cSO U
clO 17
clO U
clO U
cSO U
clO U
CSO U
<30 0
clO U
cio a
clO U
<10 0
clO D
<50 0
CSO 0

SW-7
3/1/90

clO U
clO U
clO U
clO U
clO U
clO C
clO 0
clO U
clO U
clO U
clO U
clO U
<10 U
clO U
•'10 U
clO U
cSO U
clO U
clO U
clO 17
clO U
cio n
clO U
clO (7
clO U
clO C
clO U
cSO U
clO U
cSO U
clO U
clO U
clO U
C50 U
clO U
CSO D
CSO U
CIO C
clO 0
clO U
CIO U
clO U
c30 0
cSO U

SW-8
3/3/90

clO U
clO U
clO D
CIO D
clO D
CIO 0
cio n
clO 17
cio a
clO 0
clO U
clO U
clO U
clO U
clO U
clO 0
CSO 17
clO U
cio a
clO 17
clO 0
clO U
clO 0
clO 0
clO U
cio n
clO 0
CSO U
clO 0
cSO D
clO U
clO U
clO U
cSO U
clO U
cSO R
CSO U
ClO D
CIO R
<io n
clO 0
ClO D
CSO 0
<SO D

SW-8*
a/3/90

clO 0
clO 0
cio a
clO 0
ClOO
clO D
clO 0
clO 0
clO 0
clO 0
clO 0
clO 0
clO 0
clO 0
clO 17
clO U
cSO 0
CIO 0
cio a
clOO
clOO
CIO 0
cio n
clO 0
clO 0
cio a
clOO
cSO 0
clO 17
cSOO
clO 0
<10 0
clO 0
cSO 0
clO 0
CSOR
CSOO
clO 0
C10R
clO 17
clO 0
clO 0
CSO D
cso a

IDL

5
3
5
j
5
10
5
5
5
5

10
10
5
5
10
10
23
5
5
J
3
5
3
10
10
10
10
10
4

10
4
3

10
10
3
23
13
4

10
4
5
4

10
15
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-ol. 2. 3u-«ry of Surf.ce-.ter Ana.,,.. Î u-cri-Pl.x Sic.. CSIP. Woburn. M...«*u-.«-.

Simple Designation: SW-1
Saopi. Oat.: 6/3/90

emi-Voiatile Organic Comoounds
,.-.f ilterea)
Jjncentrations ir. ug/L)

•;-Nltroaoaiph.nriaain. (1)
• -3roraoDn.nTi~pn.nyl.cher
-iexacnlorooenzene
Pentacnioropnenoi
?henancnrene
-uichracene
ri-n-bucylphchaiate
"Luoranthene
.-yrene
l-jtyibeniyipnthalata

j ' -Dlchiorooenzidine
-inzo i i i antnracene

rvsene
_ i (2-tthylhexyi. ) pnthalate

:.-n-octyi pnchalate
~enzo (b> fluarancnene
3enio (k) fluorantnen.
3enzo i a ) prrene
I.-.aeno (1.2.3-cd) pyrene
;ibenzo (a.n) anciirae.ne
3enzo (g.h.i) perylene

CRQL

10
10
10
50
10
10
10
10
10
10
20
13
• -\

10
10
10
10
10
10
10
10

<10
<10
<10
<so
<10
<10
ao
uo
ao
<10
<20
10
10
10

-10
<10
<10
vlO

<10
vlO

<10

SW-2 SW-* SW-5 SW-6 SW-7 SH-8 Stf-«*
3/3/90 6/2/90 3/2/90 3/2/90 3/1/90 3/3/90 8/3/90

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

<10 U
ao o
ao u
<50 U
ao o
ao u
ao u
ao u
ao o
ao u
<20 U

10 U
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u

ao v
ao u
ao u
<50 U
ao u
ao u
ao u
ao u
ao u
ao u
<20 R
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u

ao 0
ao u
ao u
<50U
ao u
ao u
ao u
ao u
ao u
ao u
<20 R
ao u
ao u
ao u
ao u
ao o
ao u
ao u
ao u
ao u
ao u

ao a
ao u
ao u
<so a
ao o
ao u
ao u
ao u
ao u
ao u
<20 R
ao u
ao u
ao u
ao o
ao u
ao u
ao u
ao u
ao u
ao D

ao u
ao u
ao u
<30 II
ao u
ao u
ao u
ao u
ao u
ao u
^20 R
ao u
ao u

2 A
ao u
ao u
ao u
ao u
ao u
ao u
ao u

ao D
ao o
ao v
<500
ao 0
ao o
ao o
ao u
<10 0
ao 0
<20 U
ao o
ao u
aa 0
ao o
ao 0
ao 0
ao 0
ao o
ao 0
ao 0

aou
aoo
aoo
<500
aoo
aoo
aoo
ao o
aoo
ao o
<20 0
ao 0
ao o
ao o
aou
ao o
ao 0
ao o
aoo
aoo
aoo

IDL

5
5
5

10

5
3
3
it

3
3
3
3

*
3
3

;i) Cannot be separated from Diph.nyiaain.
« - Indicates a r.pllcac. *ampl.

'RQL - Contract Required Qualification Limit
'.OL - Instrument Occ.etion Limit

Validation Codes

A - Quantitative data
.' - Qualitative data
"> - Unusaoie aata

H006609Y.il.33
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Table 2.
«T of Surface-Water Analyses. Industrl-Pl.x Sit.. GSIP. Wobum. Ma»..cnu*.ct..

Simple Designation:
Sample

^ami-Volatile Organic Compound*
-nfilterea)

Concentrations in ug/L)

Phenol

DLJ <2-Chloroetnyl) ether
2-Chlorophenol
1 . 3-Dlchlorooenzene
1 . 4 -Dlchloroben.ene
3entri alcohol
1 . 2-Dlehlorobenzene
2-M«thylphenol

ois (2-Chlorolaopropyi ) ether
--Methylphenoi

•l-Nltroso-ai-n-oropyiamine
-exacnioroecnana
. .trooenzene

:-Nitropnenoi
Z . 4-Dlmechylphenoi
3enzoic acid

3Li <2-Chloroetnoxy) metnane
2 , 4-Dlchloropnenol
1 . 2.4-Trlchlorooenzene
Naphthalene
4 -Chio roanll in*
Kexacnlo ro butadiene
t-Chlora-3-inethylphenol
2-Methylnaphthalene

Hexacnlorocyclopentadlena
2 . l> , 6-Trlchlorophenol
2 , 4 , 5-Trlchloropnenol
2-Chloronaphthalene
2-Hltroanlllne
Dimethyl phthalate
Acenapnthylene

3. . 6-Dlnltrotoluene
3-Nltroanilln.
Acenaonthene
2 . 4-Dlnltrophanol
«-Nltrophenol
Dlbenzofuran
2.4-Olnltrotoluane
D lethy Iphtnaiate
4 -Chlorophenyl-phenylether
Tluorene
4-Nltroanlllna
<> . 6-Dlnltro-2-methyiphenol

(1) Cannot be separated from Dlphenyiamlni
* - Indicate* a replicate saaple

CRQL * Contract Required QuantItatIon Limit
IOL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

:lon:
late:

CRQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
1 n1U

10
10
50
50

SH-9
8/1/90

ao n
'10 U
ao ii
ao u
ao 0
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
<50 0
ao u
ao u
ao u
ao o
ao o
ao a
ao u
ao u
ao 0
ao u
<30 U
ao u
<50 U
ao o
ao v
ao u
<50 U
ao u
<30 U
<50 U
ao 0
ao u
ao u
ao u
ao u
<50 U
<50 U

SU-10
3/1/90

<10 U
<10 U
ao u
ao o
ao o
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
•ao u
ao u
<50 U
ao u
ao o
ao n
ao u
ao ti
ao u
ao u
ao u
ao u
ao u
<50 II
ao u
<30 0
ao u
ao u
ao u
<50 U
ao u
<50 U
<50 0
ao u
ao u
ao u
ao u
ao u
<50 II
<50 0

SW-11
7/31/90

ao u
ao o
ao o
ao u
ao u
ao u
ao u
ao u
ao u
ao o
ao u
ao u
ao u
ao u
ao u
ao u
<50 11
ao o
ao o
ao u
ao u
ao o
ao u
ao u
ao u
ao R
aou
<30 0
ao u
<50 U
ao u
ao u
ao u
<50 U
ao u
<50 U
<50 U
ao o
ao u

3 A
ao a
ao u
<50 0
<30 U

SW-12
3/2/90

ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao n
ao u
ao 0
ao u
ao u
ao u
ao u
ao v
<50 R
ao u
ao u
ao u
ao 0
ao u
ao u
ao u
ao u
ao u
ao u
<so a
ao u
<30 U
ao u
ao u
ao u
<50 U
ao u
<30 II
<30 U
ao u
ao u
ao u
ao u
ao u
<30 0
<30 U

SW-13
7/31/90

ao a
ao 0
ao u
ao o
ao o
ao o
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
<50 U
ao u
ao u
ao u
aoa
ao u
ao u
ao 0
ao u
ao R
ao u
<30 (I
ao u
<50 U
<10 0
ao n
ao u
<50 0
ao u
<30 U
<30 U
ao 0
ao u

3 A
ao 0
ao 0
<50 0
<300

SH-14
7/31/90

ao u
ao u
ao 0
ao 0
ao 0
ao u
ao u
ao 0
ao 0
ao 0
ao u
ao 0
ao 0
ao u
ao 0
'10 0
<50 0
ao o
ao 0
ao 0
ao o
ao 0
ao o
ao 0
ao 0
ao R
ao 0
<50 0
ao 0
<50 0
ao 0
ao 0
ao 0
<50 0
ao u
<50 0
<50 0
ao 0
ao 0

3 A
ao 0
ao 0
<50 0
<50 0

SW-13
3/1/90

ao 0
ao o
ao o
ao o
ao o
ao o
ao 0
ao 0
ao 0
ao 0
ao o

10 0
ao 0
ao 0
ao o
ao o
<50 0
ao u
ao 0
ao o
ao o
ao 0
ao 0
ao o
ao o
ao 0
ao o
<50 0
ao o
<50 0
ao 0
ao o
ao 0
<50 0
ao 0
<50 0
<50 0
ao o
ao 0
ao 0
ao o
ao 0
<50 0
<50 0

SU-17
3/2/90

ao D
aoo
ao o
ao D
ao o
aoo
ao u
ao a
ao u
ao a
ao o
ao 0
ao 0
ao o
ao 0
ao u
<30R
ao u
ao a
ao o
aoo
ao o
ao a
ao o
ao D
ao o
ao a
<3o a
ao o
<SO 0
ao o
ao 0
ao o
<50 0
ao 0
<30 0
<30 0
ao o
ao o
ao o
ao o
ao o
<30 D
<3o a

IOL

5
5
5
5
5

10
5
5
j
5

10
10
5
5

10
10
23
j
5
5
3
5
5

10
10
10
10
10

4
10

4
3

10
10

3
23
U

4

10
4

5
4

10
13
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~.ole 2
Surface-Water Analyse.. Induatrl-Ple, Sie.. CSIP. Woburn. HM.Mmu..K..

Sample Designation:

-ami-Volatile Organic Compounos
-.'nfiltereal
^oncentratlons in ug|L)

'.'-Nltrosoalphenyiaauie (1)
--Sromoonenyl-phenyiether
-iexacnioro benzene
? entacnlo ropneno 1
Phenantnrene
mthraeene
:1-n-butylphthalate
Fluoranthene
?vrene
3utyibenzyIphthalate
3'-Dlcnlorooenzialne

"enzo (a) anthracene
.rysene
_s i2-Ethylhexyi) pntnalate

;.-n-occyl pnthalate
ienzo <b) fluorantnene
Zenzo (k) fluorantnsne
3enzo la) pyrene
I.ideno (1.2.3-cd) pyrene
DLbenzo (a,h) antnracene
Benzo (g.h.U peryiene

(1) Cannot be j*p»r*c«d from Dlphenylamine
— * - Indicates a replicate sample

CRQL - Contract Required Quantltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative aata
J - Qualitative data
^ - UnusaDi* aaca

:lon: ZJ-9
late: a/1/90

CRQL

••••••B̂H

10

10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

•̂•̂ î m̂

-̂"•«— •««™«««««̂ ie««.

<10 U
^10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<io n
<10 U
20 R

-10 U
10 U
10 U

<-10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

— ̂ ̂-̂ -̂ —

5W-10
a/i/so

•— M^B— ̂MMBI

<10 U
<10 U
<10 U
<50 U
<10 U
<io a
<10 U
<10 U
<10 U
<10 U
'20 R
10 U

<10 U
5 A

'-10 U
<10 0
UO U
ao u
<10 U
<10 U
<ia u

^ ̂«

SW-11
•/31/90

1 A
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
2 A

<20 U
<10 U
<10 U
12 A

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

5W-12 5W-13 SW-14
3/2/90 7/31/90 7/31/90

<10 U
<10 U
<10 U
<50 U
<10 U
<io a
<10 U
<10 U
<10 U
<10 U
<20 R
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 V
<50 U
<10 0
<10 0
<10 0
<10 U
ao u
<10 U
<20 U
^10 U
'10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

1 U
<10 0
<10 U
<50 U
<10 U
<10 U
1 A

•-10 U
<10 U
<10 U
<20 U
10 U
10 U
1 A

ao u
<10 U
ao u
ao u
ao u
ao u
slO U

iW-15
3/1/90

ao v
ao a
ao u
<50U
ao u
ao u
ao n
ao o
ao u
ao u
<20 R
ao u
ao u

<• A
ao u
ao u
ao u
ao u
ao u
ao a
ao u

Stf-17
3/2/90

aou
aou
<10D
OO V
<ioa
<ion
<10 D
ao tr
aoo
<io a
<20R
<10 U
<10 0
ao v
ao u
ao o
ao c
ao u
ao D
aoc
ao u

IOL

•il̂ l̂ BBBBB,

5
5
5
10
3
3
3
3
3
5
S
3
3
4
3
3
3
3
4
3
3
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7-ible 2. ry of Surface-Water Analy»e«, Induatrl-Plea Sic*. CSIP. Wobuzn. Ma»»»cnuaettJ.

Sample Designation: SW-1 SU-2 SW-*
Sample Date: 8/3/90 3/3/90 3/2/90

-emt-VoLitlle Organic Compounas
~ .Lztrta)
Concentrations in ug/L)

Phenol
:n (2-Chloro«cnyi ) ether
2-Chlorophenoi
1 . 3-Dlchiorobenzene
1 . 4-Olchlorobenzen*
Senzrl alcohol
'. 2-Dlchiorobenzene
2 -Methylphenoi
:u ( 2-Chloroijooropyl ) ether
--Methylphenoi
'l-NLtroso-ai-n-propTia/nuie
'exacnioroetnane
.trooenzene

; ̂ aonorone
2-Nltrophenol
2 . 4-DioMtnylphenoi
3enzoic acid
:LJ (2-Chloroetnoxy) methane
2 . 4 -Dlchlorophenoi
1 .2,4-Trichlorobenzene
Naphthalene
4 -Chloro aniline
Hexachlorobutadiene
• -Chloro- 3 -me thy Iphenoi
2-Methylnaphthalene
Heitachlorocyelopentadicne
2 , 4 , 6-Tr ichloropnenol
2.4, 5-Trichlorophenol
2 - Chi o ronaphthal ene
2-Nltroaniline
Dimethyl phthalace
Acenapnthylene
2 . 6-Dlnitrocoiuene
3-Nltroaniiine
Acenapnthene
2 . 4-Dinitrophenci
--NLtropnenoi
Dibenzofuran
2 . 4-Dlnitrotolu«ne
D itchy Iphthalate
4 -Chloropheny i -pheny lecher
rluorene
4-NltroanilLa«
4 , 6-Dlnltro-2-a»thylph*nol

CRQL

10
10
10
10
10
10
10
10
10
10
10
:o
10
10
10
10

50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

ao u
ao o
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
• 10 U
• 10 U
ao u
ao u
oo u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
00 U
ao u
00 U
ao u
ao u
ao u
oo u
ao u
00 U
oo u
ao a
ao u
ao u
ao u
ao u
oo u
oo u

ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
00 U
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
00 U
ao o
oo u
ao u
ao u
ao u
00 U
ao u
oo u
00 0
ao u
ao u
ao u
ao u
ao u
00 U
oo u

ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
oo
ao
ao
ao
ao
ao
ao
ao
ao
ao
ao
00
ao
00
ao
ao
ao
oo
ao
oo
oo
<10
ao
ao
ao
ao
oo
oo

SW-5 SU-6 SU-7 SW-8 SW-8*
3/2/90 3/2/90 i/1/90 5/3/90 8/3/90

U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao o
ao u
ao u
ao u
oo u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
oo u
ao u
oo u
ao u
ao u
ao u
oo u
ao u
00 U
oo u
ao u
ao u
ao u
ao u
ao u
oo u
oo u

ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
oo u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
oo u
ao u
00 U
ao u
ao u
ao u
oo u
ao u
00 U
oo u
ao u
ao u
ao u
ao u
ao u
00 0
oo u

1 A
ao u
ao u
ao u
ao o
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
oo u
ao u
ao o
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
oo u
ao u
oo u
ao u
ao u
ao u
00 U
ao u
00 U
00 U
ao u
ao u
ao u
ao u
ao u
oo u
oo u

ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
00 U
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
ao u
00 U
ao u
00 U
ao u
ao u
ao u
00 V
ao u
00 U
00 U
ao u
ao u
ao o
ao u
ao u
oo u
oo u

aou
aou
aou
aou
aou
aou
aou
aou
<10U
ao u
ao u
ao u
ao u
ao u
ao u
ao u
00 U
ao u
ao u
aou
aou
aou
aou
ao u
aou
aoo
ao u
oo u
aou
00 U
ao u
ao u
ao u
oa u
ao u
oo u
oo u
ao o
ao u
ao u
ao o
ao u
oou
oo a

IDL

5
5
5
3
5

10
5
5
5
5

10
10
5
5

10
10
23

5
5
5
3
i
i

10
10
10
10
10

4

10
4

3
10
10

3
23
13

4

10
4
3
4

10
13

(1) Cannot be jtparated from Diphenylamine
* - Indicate* a replicate laople

CRQL - Contract Required Quantltation Limit
IDL - Instrument Detection Limit

Validation Code*

A - Quantitative data
J - Quailt»tiv« data
R - Unusable data

M006609T.il.33
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2. Su-.ar,

Sample Designation:

emi-Volatile Organic Compounas
• -itereai
:onc«ncracion» in ug /L)

.'i'-Nltrosoaloh*nylaiBlne ( 1 )
--aromoonenyl-phenytether
-.exachlorooenzene
?entacnlorophenol
Phenantnrene
Anthracene
:i-n-butyiphthalate
~I.uoranthene
Pyrene
E-itylbenzylphthalate
. 3'-Dlchlorobenzidlne
:<>nzo (a) anthracene
.rysene
-s (2-£thylhe«Yl) pnthalace

r.-n-octyl phthalate
:enzo ib) fluorantnene
Eenzo (k) fluorantnene
Benzo (a) pyrene
"r.deno (1.2.3-cd) pyrene
2ibenzo (a,n) anthracene
3enzo (g.h.l) peryiene

;D Cannot be separated from Dlphenylaalne
~~ * - Indicate* a replicate iample

CRQL - Contract Required QuantItatIon Limit
I3L - Instrument Detection Limit

Validation Codes

A - Quantitative data
j - Qualitative data
7. - Unusaol* oaca

:ion: £W-l
>at«: 3/3/90

CRQL

^^-^*^^

10
10
10
50
10
10
10
10
10
10
20
LO
-3
:o
10
10
10
10
10
10
10

— —^— — i
'io n
'10 0
'10 U
<50 0
'10 U
<10 0

3 A
-.10 U
'10 0
10 a
.20 0
-10 U
10 U
10 a

-10 U
'10 U
ao u
<10 U
<10 U
<10 U
<10 0

SW-2
3/3/90

^ ̂ ̂

ao v
<10 0
<ia u
<50 U
<io a
<10 U
2 A

<10 U
<io n
<10 U
<2o n
• 10 U
'10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SW-4
3/2/90

<10 0
<io a
<10 0
< 50 D
<10 U
<10 U
i A

<10 U
<10 D
<10 U
<2o n
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<io a

SW-5
3/2/90

<10 U
<10 U
<10 U
<50 0
<10 0
<10 U
1 A

<10 U
<10 U
<10 U
<20 0
<10 U
<io a
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SW-6
3/2/90

<10 0
<10 U
<10 0
-io a
<10 U
<10 U
^ A

<10 U
<10 U
<10 U
<20 U
10 0

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SW-7
3/1/90

<10 0
<10 U
ao u
<50 V
<10 0
<io a

3 A
ao u
ao u
-10 U
•20 U
'10 U
-10 U

1 A
ao u
ao u
ao u
ao u
ao u
ao u
ao u

sw-e
3/3/90

«*«««̂ M«_

ao o
ao u
ao a
<50 D
ao D
ao u
1 A

ao u
ao o
ao u
<20 U
-10 U
ao u
ao u
ao a
ao u
ao u
ao u
ao o
ao a
ao o

SW-8*
3/3/90

ao o
ao u
aoa
<500
ao D
aoa
3 A

ao a
aou
ao D
<2o tr
ao n
ao o
ao u
aou
ao u
ao D
ao n
ao o
ao a
aou

IOL

5
5
5
10
3
3
3
3
3
5
5
3
3
4
3
3
3
3
4
3
3

M006609Y.il.33
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Table 2. Summary of Surface-Water Analyses, Induatri-Plex Sit., CSIP, Uoburn. Massacnusetts.

Simple Designation: SU-9 3U-10 5V-U SW-12 SW-13 SW-1* SW-13R SW-17
Sample Date: 8/1/90 3/1/90 ','31/90 a/2/90 7/31/90 '/31/90 3/1/90 8/2/90

Semi-Volatile Organic Compounds
Filtered)
Concentrations in ug/L)

?h«nol
its <2-ChloroetnTl) ether
2-Chloropn«noi
1 , 3-Oichlorobensene
1 . 4-Dlchlorobenzene
3enzyl alcohol
'. . 2-Dlchlorobenzene
2-Methylphenoi
DLI (2-Chloroi.sopropyi.) ether
--Methylphenot
N-Nltroso-ai-n-oropyiaonne
-iexacnioroetnane
'.'.irooenzene
: .oonorone
2-Nitropnenoi
2 . 4-Dlmethylphenoi
Senioic acid
btj (2-Chloroetnoxy) metnane
2 . ii-Dlchlorophenol
1 . 2, 4-Trlchlorobenzene
Naphthalene
4 -Chlo roani 1 ine
Hexachlorobutadiene
4-Chloro-3-raethylphenoi
2 -M«thy Inaphthal ene
Hexachloroeyclopentadiene
2,4, 6-Trlehloropnenol
2.4 , 5-Trichloropnenoi
2-Chloronapnthalene
2-Nltroanillne
Dimethyl phthalate
Acenapnthylene
2 , 6-Dinitrotoluene
3-Nltroanilina
Acenapnthene
1. 4-Dlnitrophenoi
4-Nltrophenol
0 ibeazoxuraa
2 , 4-Dinltrotoluene
D iethy Iphthalate
4 -Chloropnenyl-phenylether
Kluorene
4-Nltroanlline
4 , 6-Dlnltro-2-methylphenol

CRQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 0
<10 U
<10 U
<10 U
<10 0
<10 U
<10 0
<10 0
<10 0
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
clO U
00 U
<10 U
<50 U
<50 U
<10 U
<10 U
<10 U
<10 U
clO U
<50 U
<50 U

<10 U
clO 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
clO U
'10 U
clO U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 0
<10 0
<10 U
<10 U
<10 U
clO U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
clO U
<50 0
<10 U
<50 U
<50 U
<10 U
<10 U
<10 U
<10 0
<10 U
<50 U
OO U

<10 0
<10 0
<10 D
<10 U
<100
<10 U
<10 0
<io o
<10 U
<10 U
clO U
<10 U
<10 0
<10 U
<10 U
<10 0
<50 U
<10 U
<10 U
clO 0
<10 0
<10 0
clO 0
<10 U
<10H
<10 D
<10 U
<50 U
<10 U
<io u
<10 U
<10 U
<10 U
<JO U
<10 U
<50 U
<50 U
<10 0
<10 0
3 A

<10 U
<10 U
00 U
<SO 0

<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
ciO UJ
'10 UJ
<10 UJ
<10 UJ
<10 UJ
clO UJ
<50 UJ
<10 UJ
<10 UJ
clO UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
ClO UJ
<50 UJ
<10 UJ
<30 UJ
<10 UJ
<10 UJ
<10 UJ
00 UJ
<10 UJ
<50 UJ
00 UJ
<10 UJ
<10 UJ
(10 UJ
<10 UJ
<10 UJ
<50 UJ
OO UJ

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
oo u
<10 U
<50 U
<10 U
<10 U
<10 U
oo u
clO U
oo u
00 U
clO U
CIO U
2 A

<10 U
clO U
00 U
oo u

CIO U
clO U
clO U
clO U
clO U
clO U
clO U
CIO U
clO U
clO U
clO U
uo u
<ia u
clO U
clO U
clO U
oo u
clO U
clO U
clO U
clO U
clO U
clO U
clO U
clO U
clO U
clO U
oo u
clO U
oo u
clO U
clO U
clo a
oo u
clO U
oo u
oo u
clO U
clO U
2 A

clO U
clO U
oo u
oo u

clO U
clO U
clO U
clO U
clO 0
clO U
clO U
CIO U
clO U
clO U
CIO U
clO U
clO U
clO U
clO U
clO U
00 U
clOU
clO U
clO U
clOU
clO U
clO U
clO U
clO U
CIO U
clO U
OO U
clO U
00 U
clO U
clO U
clO U
OO U
clO U
00 U
00 U
clO U
clO U
CIO U
CIO U
ClO U
OO U
cSO U

clOU
clO 0
clO V
clOU
clOU
clO 0
clO U
ClO U
clO U
clOU
clO U
clO U
clO U
clO U
clO U
clO U
cSO U
clO U
clO 0
clOU
ClOU
clOU
ClO D
ClOU
ClOU
clOU
clO U
00 U
clOU
00 U
CIO U
ClO U
clO U
oo u
clO U
CSO U
CSO U
clO U
clOU
clO U
ClO U
clO U
00 U
00 U

IDL

5
5
5
S
s
10
s
5
5
5
10
10
5
S
10
10
25
S
S
s
3
S
s
10
10
10
10
10
4

10
4
3
10
10
3
23
15
4
10
*
5
4
10
IS

(1) Cannot b« separated from Dlphenylamine
* - Indicates a replicate sample

CRQL - Contract Required Quancitation Limit
IDL - Instrument Detection Limit

Validation Codei

A - Quantitative data
j - Qualitative data
R - Unusable data
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Organic Cooipounas
-Tilterea>
:onc«ncratloa» in u g / L )

'1-NltrosodiphenTlamine (1)
•-BroojopnenTi-phenyiether
-J«xachloroben»ene
Pentachloroonenol
Phenantnrene
Anthracene
;i-n-butyiphthalate
Fluoranthene
Pvrene,

Butylbeniylphthaiate
1. 3 ' -Dichlorooennaine
;*nzo (a) antnracene
.rvsene

;-s (2-EthTlhexvi) p.-.thaiate
::-n-octyi phtiialate
3«nro (b) fluoranttiene
3enzo ik) fluorantnene
2enxo ia) pyrene
Indeno (1.2.3-ed) pyrene
Dlbenao (a.h> anthracene
Sense (g.h.l) peryiene

(1) Cannot be separated from Diphenylamlne
* - Indicates a replicate sample

CRQL - Contract Required Quantisation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative aata
} - Unusaole aata

:lon: SW-9
>ate: 8/1/90

CRQL

•••••••••Beam

10
10
10
50
10
10
10
10
10
10
20
10
:o
13
10
10
10
10
10
10
10

W^MB

•̂ •̂ MBB̂ MB.

1 A
<10 U
<10 U
<50 0
<10 U
<10 U
5 A

<10 U
<10 U
^10 0
<20 U
'10 U
10 U
3 A

<10 U
ao u
<10 U
<10 U
<10 U
<10 U
<10 U

•̂  ̂ 1

3W-10
3/1/90

^̂ •̂ M̂ Ĥ̂H

<10 U
<10 U
<10 U
<JO U
<10 U
<10 U
4 A

<ia u
'10 U
<10 U
<20 0
10 U

<10 U
-10 U
<10 U
<10 0
'10 U
<10 U
<10 U
<10 0
<10 U

"̂  l̂ -«

3W-11
'/31/90

1 A
<10 U
<10 0
<50 U
<10 U
<10 U
11 A
<10 U
<10 U
<io n
<20 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SW-12
3/2/90 7

<10 DJ
<10 UJ
<10 UJ
<50 OJ
<10 OJ
<10 OJ
20 OJ

<10 UJ
<10 UJ
<10 UJ
<20 UJ
^10 UJ
<10 UJ
ao uj
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ
<10 UJ

3W-13
/31/90

<10 0
<10 U
<10 0
<JO U
<10 0
<10 U
6 A

<10 U
<10 U
<10 0
<20 U
10 U

• 10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U

3W-1*
-/31/90

1 A
<10 U
<10 U
<SO 0
<10 U
<10 U
4 A

<10 U
<10 U
<10 U
<20 U
10 U

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

3W-15R
3/1/90

<10 0
<10 0
<10 0
<50 0
<10 0
<10 0
<10 U
<10 0
<10 0
<10 U
<20 0
ao u
<10 U
<10 0
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SW-17
3/2/90

<100
<10 0
<100
<50 0
<10 0
<10U
6 A

<10 0
<10U
<10 0
<20 0
<10 0
<10 0
ao u
aoo
ao o
ao o
<10 0
ao D
ao o
ao o

IDL

•••••••••••»

3
5
i
10
3
3
3
3
3
5
5
3
3
4
3
3
3
3
4
3
3
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2.
of Surface-Water Analyses. Indiutri-Plex Site. GSIP. Uoburn. Massachusetts.

^ •̂̂ •.̂ H^M

Sample Designation:
Saople Date:

-ss t lc ideVPCB Comoounas
Z ..ssoivea)
Concentrations in u « / L )

;iDha-aHC
;sta-BHC
•eita-fiHC
iSumia-BHC (Llndanei
-ieotachlor
Udrln
-leptachlor epoxide
Zr.dosulfan I
:.eldrin
- • ' -DDE

:..dosuixan II
-ODD

I-.zosuix'an surface
- •• ' -DDT
"ethoxycnlor
Indrln ketone
i.oha-Chlordane
gatnma-Chlordane
Toxaphene
Acoclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Arocior-1254
Arocior-1260

BBBBB^Bl

SW-1
3/3/90

SW-2
3/3/90

SW-4
3/2/90

SW-5
3/2/90

SW-6
3/2/90

SU-7
3/1/90

SU-8
3/3/90

SU-8*
3/3/90

CRQL

0.05
0.05
0.05
0.03
0.05
0.05
0.05
0.05
0.10
0 .
3 .
3
J .

0.

0.
0.
0.
0.

1
0
0
0
0
0
i
i

1U

1U
10
1U
10
10
03
05
05
05
.0
.5
.5
.5
.5
.5
.0
.0

0030 R
0.11 R

0.050 R
0.050 R
C O . 030 R
<0.030R
0.050 R
0.030 R
0.10 R
O.10 R
0.10 R
0.10 R
0.10 R
0.10 R
O.10 R
O.SO R
0.10 R
O.SO R
O.SO R

<1.0 R
O.SO R
O.SO R
0.30 R
0.50 R
0.30 R
0.50 R
<0.50 R

0.030 R
3.14 R

0.030 R
O.OSOR
0.030 R
0.050 R
0.050 R
< 0.050 R
0.10 R
0.10 R
0.10 R
'3.10 R
'0.10 R
0.10 R

0.10 R
0.30 R
0.10 R
0.50 R

O.SO R
<1.0 R

0.30 R
0.30 R
0.50 R
0.50 R
0.50 R
O.SO R
0.50 R

O.OSOR
O.OSO R
0.050 R
O.OSO R
0.030 R
0.030 R
0.050 R
0.050 R
0.10 R
0.10 R
0.10 R
0.10 R
0.10 R
0.10 R
•0.10 R
0.50 R
0.10 R
O.SO R
O.SO R

<1.0 R
0.50 R
0.50 R
0.30 R
0.50 R
0.50 R
O.SO R
0.50 R

0.030 R
0.030 R
0.030 R
0.050 R
O.OSO R
0.030R
0.050 R
O.OSO R
0.10 R
0.10 R
0.10 R
0.10 R
0.10 R
0.10 R
0.10 R
0.30 R
0.10 R
0.30 R
0.50 R

<1.0 R
O.SOR
0.50 R
0.50 R
0.30 R
0.30 R
O.SO R
0.50 R

0.050 R
0.050 R
O.OSO R
0.030 R
(0.030 R
0.050 R
0.030 R
0.050 R
0.10 R
0.10 R
0.10 R

3.10 R
0.10 R
0.10 R
0.10 R
0.30 R
0.10 R
0.30 R
0.30 R

<1.0 R
0.50 R

O.SO R
0.30 R
0.30 R
O.SO R
0.50 R
0.50 R

0.050 R
0.030 R
0.050 R
0.050 R
O.OSO R
O.OSO R
O.OSO R
0.050 R
0.10 R
0.10 R
0.10 R
0.10 R

• 0.10 R
0.10 R
0.10 R
O.SO R
O.10 R
0.30 R
0.50 R

<1.0 R
O.SO R
0.30 R
0.50 R
0.50 R
0.50 R
0.50 R
0.50 R

0.030 R
3.15R

0.030 R
0.030 R
O.OSO R
0.050 R
0.030 R
< 0.050 R
0.10 R
0.10 R
3.10 R
3.10 R
0.10 R

0.10 R
O.10 R
O.SO R
0 . 10 R
0.50 R
0.30 R

< 1.0 R
0.30 R
0.50 R
0.50 R
0.50 R
0.30 R
0.50 R
0.50 R

O.OSOR
0.1SR

0.030R
O.OSOR
O.OSOR
O.OSOR
O.OSOR
O.OSOR
0.10 R
O.10 R
0.10 R
0.10 R
0.10 R
0.10R
0.10 R
0.30 R
0.10R
0.30R
0.30 R

<1.0 R
O.SOR
O.SO R
O.SOR
O.SOR
<0.50R
O.SOR
0.30R

ID.

0.0
0.0
0.0'
0.0.
0.0.
0.0"
0.0"
o.o:
o.o:
o.o:
o.o:
o.o:
o.o:
O.Oi
O.OE
o.oe
0.08
0.12
0.12
0.40
0.38
0.29
0.40
0.45
0.31
0.42
0.23

" - Indicates a replicate 3ample
C30L - Contract Required Quantltatlon Liailt
IDL - Instrument Detection Limit

'̂ 1 Illation Codes

A - Quantitative data
J - Qualitative data
a - Unusable data
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2. Suimiry or Surface-Water Analyses. Industn-Plex Sic*. OSIP. Woburn. Massachusetts.

Sannue Designation:
Sample Date:

'^jtlcldeVPCB Cornoounai
I.jjoivea)
Ijncentrations in ug/L)

upha-BHC
:eca-flHC
-aita-BHC
jaama-flHC (Li.idane)
Keotacnlor
Udrin
neotacnlor eooxiae
t.-.dosuifan I
:.«ldrtn
. .'-DDE
i.-.drin
~.:2osuixan II
- - ' -ODD
7r.£osul£an suiface
- - ' -DDT
'ethoxycnlor
;.-.drln Ketone
; . 3ha -Chi o rdane
jannia-Chlordane
rjxaphene
Arocior-1016
Aroeior-1221
Acecior-1232
Arocior-1242
Aroelor-1248
Aroeior-1254
Acocior-1260

CRQL

0.05
3.05
0.05
0.05
0.05
0.05
0.05
D.05
3.10
a . 10
:.io
1 10
:.io
3.10
0.10
0.05
0.05
0.05
0.05

1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

SW-9
8/1/90

< 0.050 R
<0.050 K
<0.050
<O.OSO
<0.050
<0.050
<0.050
<0.050

<0.10
<0.10
<0.10
< o . i o
<0.10
<0 .10
<0.10
<0.50
<0.10
<0.50
<0.50

<1.0
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

SW-10
3/1/90

<0.050 R
< 0.050 R
<0.050 R
< 0.050 R
< 0.050 R
<0.050 R
<0.050 R
< 0.050 R

<0.10 R
vO.10 R
<0.10 R

0.10 R
<0.10 R
• 3.10 R
<0.10 R
<0.50 R
vO.10 R
<0.50 R
<0.50 R

<1.0 R
<0.50R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R

5W-12
3/2/90

<0.050 R
< 0.050 R
<0.050 R
<0.050 R
<0.050R
<O.OSO R
<0.050 R
<0.050 R

<0.10 R
<0.10 R
<0.10 R
c O . 10 R
<0.10 R
<0.10 R
<0.10 R
<a.so R
<0.10 R
<0.50 R
<0.50 R
<1.0 R

<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<O.SO R
<0.50 R

SU-13
7/31/90

<0.050 R
<0.050 R
<0.050 R
<0.050 R
<0.050R
<0.050 R
<0.050 R
<0.050 R

<0.10 R
<0.10 R
-0.10 R
^0.10 R
'0.10 R
<0.10 R
<0.10 R
<0.50 R
<0.10 R
<0.50 R
<0.50 R

<1.0 R
<0.50 R
<0.50 R
<0.50 R
<0.50R
<0.50 R
<0.50 R
<0.50 R

5W-1*
7/31/90

<0.056R
<0.056 R
<0.056 R
<0.056 R
<0.056 R
<O.OS6R
<O.OS6 R
<0.056 R

<0.11 R
<0.11 R
<0.11 R
<0.11 R
^0.11 R
<0.11 R
<0.11 R
<0.56 R
<0.11 R
<0.56 R
<0.56 R

<1.1 R
<O.S6 R
<0 .56R
<0.5« R
<0.56 R
<0.56 R
<0.56R
<0.56 R

SW-15
3/1/90

< 0.050 R
<0.050 R
<0.050 R
<0.050 R
<O.OSO R
<0.050 R
<0.050 R
<0.050 R

<0.10 R
<0.10 R
<0.10 R
'0.10 R
<0.10 R
C O . 10 R
<0.10 R
<0.50 R
<0.10 R
<0.50 R
<0.50 R

<1.0 R
<0.50R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R

SW-17
3/2/90

<0.050
<0.050
<0.050
<0.030
<0.050
<0.050
<0.050
<0.050

<0.10
<0.10
-o . io
• 0.10
<0.10
^0.10
<0.10
<0.50
<0.10
<0.50
<0.50

<1.0
<0.50
<0.50
•;0.50
<0.50
<0.50
<0.50
<0.50

R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

IDI

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.05
0.02
0.02
0.08
0.08
0.06
0.08
0.12
0.12
0.40
0.38
0.29
0.40
0.45
0.31
0.42
0.25

* - Indicac«i a rcplicac* sampi*
:ROL - Contract Reauired Quancltatlon Limit
~.2L - Instrument Detection Limit

'^lidation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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Tabl. 2. Sundry or Surfac.-w«.r Analya... Induatrl-Pl•x Sit*. GSIP, Woburn. MasuoAuMtts.

Simple Designation:
Sample Date:

PejtlcideVPCB Coiroounos
Tatal)

"oncentratlonj in ug/L)

3ipna-BHC
:et»-BHC
aelta-BHC
jama-BBC (Lindana)
Heptacnlor
.Udrin
Keptacnlor epoxide
i.-idoiuifan I
Uleldrln
- 4'-DDE
:.-.drin
:.-.3osuiian II
- -'-ODD
-^r.doiuixan suixate
- -'-DDT
^ethoxycnlor
indrln Ketone
ilpna-Chloraan*
gama-Chlordanc
Toxapnene
Aroclor-1016
Aroclor-1221
Acoclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1234
Aroclor-1260

* - Indicates a replicate sample
CRQL - Concracc Remilred Quancltatlon Limit
I3L - Inscrumcnc Detection Limit

Validation Codea

A - Quantitative data
• - Qualitative aata
R - Unusable data

CRQL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
3.10
0.10
0.10
0.03
0.05
0.03
0.05

1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

SU-1
8/3/90

<0 .050R
3.14 R

<O.OSO R
<0.050 R
<0.050 R
<0.030 R
<0.050 R
<0.050 R

<0.10 R
<0.10 R
<0.10 R
0.10 R
<0.10 R
0.10 R
<0.10 R
<0.30 R
0.10 R
<0.50 R
O.SO R

<1.0 R
< 0 . 5 0 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R

SH-2
3/3/90

0.050 R
3.1* R

<O.OSO R
< O . O S O R
<0.050 R
<0.050 R
< 0.030 R
<0.050 R

<0.10 R
<0.10 R
0.10 R
• 0.10 R
'0.10 R
'0.10 R
<0.10 R
0.50 R
<0.10 R
'0.30 R
•0.50 R

<1.0 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0 .50R
<0.50 R
<0.50 R

SW-4
3/2/90

0.050 R
<0.050R
<0.050 R
<0.030 R
<0.050 R
< 0.050 R
<0.050R
<0.050 R

<0.10 R
<0.10R
0.10R
<0.10 R
<0.10 R
<0.10 R
•0.10 R
<0.50 R
<0.10 R
<0.50 R
<0.50 R
<1.0 R

<0.50 R
<0.30 R
<0.30R
<0.30R
<0.50 R
<0.50 R
<0.30 R

SW-5
3/2/90

<0.030 R
<0.050 R
C O . 030 R
< 0.050 R
<0.030 R
<0.050 R
<0.050 R
<: 0.050 R

<0.10 R
<0.10 R
<0.10 R
<0.10 R
<0.10 R
<0.10 R
<0.10 R
<0.50 R
<0.10 R
<0.50 R
<O.SO R
<1.0 R

<0.50R
<0.50 R
<0.30 R
<0.50 R
< O . S O R
<0.50 R
<0.50 R

SU-6
5/2/90

< 0.050 R
<0.050 R
<0.050 R
<0.050 R
<0.050 R
<0.050 R
< 0.050 R
<0.030 R

<0.10 R
<0.10 R
<0.10 R
•.0.10 R
^0.10 R
<0.10 R
<0.10 R
<0.50 R
<0.10 R
<0.50 R
<0.50 R

<1.0 R
<0.50R
<0.50 R
<0.50 R
<0 .90R
<0.50 R
<0.50 R
<0.50 R

SW-7
3/1/90

<0.050 R
<0.050 R
<0.050 R
<0.050 R
<0.050 R
<O.OSO R
<0.050 R
< 0.050 R

<0.10 R
<0.10 R
<0.10 R
«0 .10 R
<0.10 R
^0 .10 R
'0.10 R
<0.50 R
<0.10 R
^0.50 R
<0.50 R
<1.0 R

<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.50 R
<0.30 R

SW-8
3/3/90

< 0.050 R
0.17 R

•0.030 R
< O . O S O R
<0.050 R
<0.050 R
<0.050 R
< 0.050 R

<0.10 R
<0.10 R
<0.10 R
0.10 R
0.10 R
0.10 R

<0.10 R
.0.50 R
0.10 R
0.50 R

0.50 R
<1.0 R

0.50 R
0.30 R
0.50 R
0.50 R
0.50 R
0.50 R
0.30 R

sw-s*
8/3/90

0.030R
0.17R

O.OSO R
0.050R
0.050R
0.030R
0.050 R
0.050 R
0.10R
0.10 R
0.10 R
0.10 R
O.10 R
O.10 R
0.10 R
0.30 R
0.10 R
O.SOR
0.50 R
<1.0 R

O.SOR
O.SO R
0.50R
0.50 R
0.50R
O.50 R
O.SO R

IDL

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.05
0.02
0.02
0.08
o.oa
0.06
0.08
0.12
0.12
0.40
0.38
0.29
o.*o
0.45
0.31
0.42
0.25
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a. of Surf,c..H.£.r Indujtrt.pl.x

Saooie Designation:
Saapi. Data:

PesticidekPCB Comoounas
Total)
Concentrations in u;/L)

alpha-BBC
=eta-BHC
delta-BBC
iamna-aBC (Linaanej
'^epcachlor
Aidrin
Heptacnlor eooxi.dc
I.-.do»ui£an I
Oieidrin
- 4 ' - D D E
Zr.drln
Ir.2osui.xan II
- - ' - O D D
-r.aoiuiian suiiate
- - ' -DDT
"ethoxycnlor
Indrin ketone
iipha-Chlordane
gaiama-Chlordane
Toxapnene
Arocior-1016
Arocior-1221
Aroclor-1232
Aroclor-1242
Arocior-1248
Aroclor-1254
Aroeior-1260

CRQL

•̂ •̂ •MÎ eB

0.03
0.03
0.03
0.03
0.03
0.03
0.03
3.03
0.10
0.10
a 10
: 10
3 10
a 10
o. io
3.03
0.05
0.03
0.03

1.0
0.3
0.3
0.3
0.5
0.5
1.0
1.0

SW-9
8/1/90

•̂ •̂ — •̂̂ •̂

<0.030 R
<0.050 R
< 0.050 R
<0.030R
<0.050 R
<0.030 R
<0.030 R
<0.050 R

<0.10 R
<0.10 R
<0.10 R
• 0.10 R
<0.10 R
<0.10 R
<0.10 R
<0.50 R
<0.10 R
<0.50 R
<0.50 R

<1.0 R
<0.30R
< 0 . 5 0 R
<O.SO R
<0.50 R
<0.50R
<0.50 R
<O.SO R

3U-10
3/1/90

—•— ̂  i

<0.030 R
0.030 R
< 0.050 R
< 0.030 R
<0.030 R
<0.050 R
<0.050 R
0.050 R

<0.10 R
<0.10 R
<0.10 R
0.10 R

< 0 . 10 R
<0.10 R
<0.10 R
0.30 R
<0.10 R

0.50 R
<0.30 R

<1.0 R
<0 .30R
< 0 . 5 0 R
<0.50 R
0.30 R
<0.30R
<0.50 R
<0.30 R

JU-11
"/31/90

<0.030 R
< 0.030 R
<0.030 R
<0.030 R
<0.050 R
<0 .030R
<0.030 R
<0.050 R

<0.10 R
<0.10 R
<0.10 R
'0.10 R
<0.10 R
<0.10 R
<0.10 R
<0.30 R
<0. 10 R
<0.50 R
<0.30 R

<1.0 R
<0.50 R
<O.SO R
<0.50R
<0.50 R
<0.50 R
0.30 R
<0.30R

SW-12
3/2/90

0.030 R
<0.050 R
<0.050 R
<0.050 R
<0.030 R
<0.050 R
<0.030 R
<0.030 R

<0.10 R
<0.10 R
<0.10 R
'0.10 R
O.10 R
<0.10 R
<0.10 R
<0.50 R
<0.10 R
0.50 R
<0.30 R

<1.0 R
<0.30 R
< 0 . 5 0 R
<0 .50R
<0.30 R
<0.50 R
<0.50 R
<0.30 R

SW-13
7/31/90

<0.050 R
<0.050 R
<0.050 R
<0.050 R
<0.050 R
<0.050 R
<0.050 R
<0.050 R

<0.10 R
<0.10 R
<0.10 R
• 0.10 R
<0.10 R
0.10 R
0.10 R
<0.50 R
<0.10 R
O.50 R
0.30 R

<1.0 R
<0.30 R
<0.50 R
0.50 R
<0.30 R
0.50 R
0.50 R
<0.30 R

SU-1*
7/31/90

<0.050 R
0.050 R
0.050 R

0 . 094 R
0.030 R
0.030 R
0.030 R
0.050 R
0.10 R
0.10 R
0.10 R
0.10 R

O.IO R
0.10 R

0.10 R
0.50 R
0.10 R
0.50 R
0.50 R

<1.0 R
0.50 R
0.50 R
0.30 R
0.50 R
0.50 R
0.50 R
0.50 R

SU-1S
3/1/90

0.050 R
0.030 R
0.050R
0.050 R
0.030R
0.050 R
0.050 R
0.050 R
0.10 R
0.10 R
0.10 R
3.10 R

0.10 R
0.10 R
0.10 R
0.50 R
0.10 R
0.50 R
0.30 R

<1.0 R
0.50 R
0.50 R
0.30R
0.30 R
0.50 R
0.50R
0.50 R

Slf-17
8/2/90

••̂ •̂î MM

0.030R
0.030R
O.OSOR
0.030R
0.050R
0.030 R
O.OSOR
O.OSOR
0.10R
0.10R
0.10R
<0.10 R
0.10R
0.10 R
0.10R
0.50R
0.10R
0.50 R
0.50R
<1.0R

0.50R
0.30 X
0.30R
O.30R
0.50 R
0.30R
O.30R

IDL

^^^^^^B

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
o.os
0.02
0.02
0.08
0.08
0.06
0.08
0.12
0.12
0.40
0.38
0.29
0.40
0.45
0.31
0.42
0.23

* - Indlcaces a replicac* sample
CROL - Contract Reouirtd Quantisation Limit
IDL - iostrum«nt Detection Limit

-'alidatton Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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Table 2. irr of Surf ace-Water Analyses. Industrl-Flejc Site. GSIP. Wo bum. Massacnusetcs.

Sample

Metals
Dissolved)
Concentrations in

Aluminum
Antimony
Arsenic
Barium
Beryilium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
"3gnes ium
laneanese
Mercury
nickel
Potassium
Seleniuoi
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness

Designation:
Sample Date:

ug/L) ID!.

15
19
2
1
1
3

14
3
3
3
T

;

23

^0.2
24
428
2
2
13
4

3
6
17

SW-1
8/3/90

<15.0 U
<19.0 U
<2.0 U
17.2 J
<1.0 U
<3.0 U

30,300 A
<3.0 U
<3.0 U
<3.0 U
512 A
'2.0 U

- 080 J
65.4 J
<D.2 U

<24.0 U
1 , 990 J
'2.0 U
<2.0 U

10,600 A
<3.0 U
<3.0 U
<6.0 U

<17.0 U
92.200 A

SW-2
3/3/90

<13.0 U
<19.0 0
24.3 A
27.0 J
<i.o a
<3.0 U

36.600 A
<3.0 0
0.0 U
<3.0 U
: , 670 A
<2.0 U
5.960 A
923 J
<0.2 U

<24.0 U
2.460 J
<2.0 U
<2.0 U

10.800 A
<3.0 U
<3.0 U
<6.0 U

<17.0 U
120.000 A

SW-4
3/2/90

<13.0 UJ
24.3 J
<2.0 U
27.3 J
<1.0 U
<3.0 0

31.800 A
<3.0 U
<3.0 U
<3.0 UJ
403 A
<2.0 U

-,930 J
97.6 J
<0.2 U

<24.0 U
3,370 J
<2.0 U
<2.0 U

66,100 A
<3.0 U
<J.O U
<6.0 U

<17.0 U
100,000 A

SW-5
3/2/90

59. 6 J
<19.0 U
13.8 A
77.6 J
<l.O U
<3.0 U

27.700 A
<3.0 U
<3.0 a
<3.0 0
302 A
<2.0 0
6.830 A

191 J
<0.2 U

<24.0 U
3 . 620 J
<2.0 U
<2.0 U

31.600 A
<3.0 U
<3.0 U
47.9 A
<17.0 U
97,400 A

SU-6
3/2/90

137 J
<19.0 U
11.4 A
106 J
<1.0 0
<3.0 U

56.300 A
<3.0 U
<3.0 U
<3.0 U
759 A

<2.0 U
11.800 A
2 . 860 J
<0.2 U

<24.0 U
12,500 A
<2.0 U
2.4 J

89,300 A
<3.0 U
<3.0 0
37.3 A

<17.0 0
189,000 A

SW-7
3/1/90

<173 U
<19.0 U
2.7 J
53.1 J
<1.0 U
<3.0 U

32,300 A
<3.0 U
<20 U
0.0 U
<110 U
<2.0 U
6.330 A
1.320 J
cO.2 U

<24.0 U
6 , 800 J
<2.0 U
<2.0 U

149,000 A
<3.0 U
(3.0 U
29.6 J
<17.0 U

109,000 A

SW-8
3/3/90

<13.0 U
<19.0 U
<2.0 U
13.4 J
<1.0 W
<3.0 U

16.200 A
<3.0 U
<3.0 0
<3.0 U
333 A
2.0 U

:.090 j
39.8 J
<0.2 U
<24.0 U
2,780 J
<2.0 U
<2.0 0

33,100 A
<3.0 0
<3.0 U
6.6 J

<17.0 U
53.200 A

SU-8*
8/3/90

kO.t J
<19.0 U
<2.0U
13. 8 J
<1.0 0
<3.00

16.900 A
<3.00
<3.0 0
<3.0 U
346 A

<2.0 U
3.230 J
54.7 J
<0.2 U

<24.0 U
2.730 J
<2.0 0
<2.0 0

36.000 A
<3.0 0
<3.0 0
10.1 J
<17.0 0
55,600 A

am.

200
60
10
200
5
5

sooo
10
50
23
100

^
5000

13
0.2
40

5000
5
10

5000
10
50
20

—

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IOL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusaole data
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Tible 2.
*T of Surface-Water Analyse,. InduJtrl-Pl.x Site. GSIP. Woburn. Ma,,.cau«cts.

Sample Designation:

Petals
lUssolvea)
Concentrations in ug/L)

Alu
Antimony
Arsenic
Sariua
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copp«r
Iron
-eaa

Manganese
^ercury
"ickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness

ion:
ate;

:OL

15
19
2
1
1
3

14
3
3
3
3
->

23

0 .2
24

428
2
2

18
4
3
6

17

3W-9
3/1/90

<193 U
<19.0 U

7.7 J
85.7 J
<1.0 U
0.0 U

33,700 A
O.O U

<20 U
O.O U
1050 A
'2.0 U

i . 670 A
550 J

'0.2 U
< 2 4 . 0 U
5.570 J
'2.0 U
<2.0 U

4 4 , 0 0 0 A
O.O U
O.O U

276 J
<17.0 U

107,000 A

3U-10
3/1/90

<193 0
<19.0 U

3.5 J
54.3 J
<1.0 U
O.O U

33,800 A
O.O U
0.0 U
O.O U

363 A
2.0 U

^ ,570 A
310 J

<0.2 U
'24.0 U
5.530 J

^2.0 U
<2.0 U

53.700 A
0.0 U
O.O U
50.7 J

<17.0 U
111.000 A

3W-11
'.'31/90

36.8 J
<19.0 U

5.4 J
62.6 J
<1.0 U
O.O U

27,400 A
O.O U
O.O U
3.9 J
812 A

<2.0 U
- , 920 J

448 J
<0.2 U

<24.0 U
4 .430 J

<2.0 U
<2.0 U

37,900 A
O.O U
O . O U
110 J

<17.0 U
38,700 A

SH-12
3/2/90

191 J
<19.0 U
11.1 A
23.6 J
<1.0 U
O.O U

29,100 A
O.O U
O.O U
O.O U

962 A
'2.0 U

7.160 A
214 J

<0.2 U
< 2 4 . 0 U
3 . 720 J

<2.0 U
<2.0 U

34,900 A
0.0 U
0.0 U
66.7 J

<17.0 U
103,000 A

3W-13
7/31/90

56.0 J
<19.0 U

5.6 J
62.6 J
<1.0 U
O.O U

27.200 A
0.0 U
0.0 U

3.9 J
787 A

'2.0 U
-,850 J

-43 J
'0.2 U

<24.0 U
- , 950 J

<2.0 U
2.2 A

37,500 A
O.O U
O.O U

104 J
<17.0 U

37,900 A

2H-14
7/31/90

159 J
21.4 J

7.2 J
62.9 J
<1.0 U
'3.0 U

23,900 A
O.O U
O.O U
-.0 J
947 A

'2.0 U
5.180 A

773 J
<0 .2 U

'24.0 U
- ,410 J
'2.0 U
< 2 . 0 U

37 ,400 A
0.0 U
O.O U
96.9 J

<17.0 U
93,500 A

3W-15
3/1/90

<193 U
24.8 J
6.3 J

76.1 J
<1.0 U
0.0 0

-2,800 A
O.O U

<20 U
O.O U

116 A
'2.0 U

3 030 A
1,840 J

<0 .2 U
< 2 4 . 0 U
9,690 J

<2.0 U
<2.0 U

133,000 A
0.0 D
0.0 U
20.3 J

<17.0 U
144.000 A

SU-17
8/2/90

97. J J
<19.0 0
17. 5A
29.7 J
<1.0 0
O.OU

41.000 A
O.O U
O.O 0
O . O U

726 A
<2.0 U

8.350 A
280 J

< 0 . 2 U
<24.0 U
3,630 J

<2.0 17
<2.0 0

31,700 A
o.o a
O.O 0
37.4 J

<17.0 U
123.000 A

CJDL

200
60
10

200
5
5

5000
10
50
25

100
5

5000
15

0.2
40

5000
5

10
5000

10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Cooes

A - Quantitative data
J - Qualitative data
R - Unusaoie data

MOO6609Y.il.33
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-abl. 2. Summary of Surface-Water Analyse.. Induatrl-Plex Sit., GSIP. Woburn. Mas.acnusetcs

— — — — — — — —
Sample

"!etals
Total)
Concentrations in •

Aluminum
Ant laony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
lead
Magnesium
'aneanese
''.ercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness

Designation:
Sample Date:

u«/D :DL

15
19
2
1
1
3

14
3
3
3
3
2
23
;

0.2
24
428
2
2
18
4
3
6
17

•••̂•̂••••••••••••••••eB

SW-l
3/3/90

<131 UJ
<19.0 U
<2.0 U
18.3 J
<1.0 U
<3.0 U

28,400 A
3.6 J

<3.0 U
<3.0 U
1.160 J
2.2 J

3.760 A
33.3 A
<0.2 U
<24.0 U
<2.320 U
<2.0 U
<2.0 U

10,100 A
0.0 U
0.0 U
20.3 J
<17.0 U
36,400 A

•-̂•— ••-•••••̂•M—

SW-2
3/3/90

<151 UJ
<19.0 U
'0.6 A
26.7 J
<1.0 U
O.O U

33,300 A
3.9 J
O.O U
0.0 U
2,940 J

3.0 J
6.290 A
361 A
<0.2 U

<24.0 U
2.460 J
<2.0 U
<2.0 U
9 , 820 A
0.0 U
0.0 U
19.3 J

<17.0 U
109,000 A

SW-4
3/2/90

198 J
<19.0 U
<2.0 U
31.0 J
<1.0 U
0.0 U

29.900 A
O.O U
0.0 U
O.O U
924 J
4.2 J

-.710 A
144 A
<0.2 U

<24.0 U
3.200 J
<2.0 U
<2.0 U

60,200 A
O.O U
O.O U
14.3 J
<17.0 U
94,300 A

SW-5
3/2/90

<151 UJ
<19.0 U
15.1 A
22.3 J
<1.0 U
O.O U

26,400 A
0.0 U
O.O U
<42 U

1,130 J
2.9 J

6.450 A
197 A
<0.2 U
<24.0 U
2 . 990 J
<2.0 U
<2.0 U

23,000 A
O.O U
0.0 U
31.7 J
<17.0 U
93,000 A

SU-«
3/2/90

< 151 UJ
<19.0 U
17.9 A
67.7 J
<1.0 U
O.O U

55.000 A
11.6 J
O.O U
0.0 U
4 , 880 J
2.2 J

11,500 A
1.150 A
<0. 2 U
<24.0 U
11.800 A
<2.0 U
<2.0 U

35,900 A
O.O U
O.O U
15.4 J

<17.0 U
135.000 A

SW-7
3/1/90

546 J
03.5 U
•8.1 U
03.0 U
'1.0 U
0.0 U

22.500 A
62.6 J
<4.8 U
<10.2 U
1.650 J
-2.4 U

-.690 A
1.330 A
0̂.2 U

<24.0 U
6,590 J
'2.0 U
<2.0 U

146,000 A
0.0 U
O.O U
<78 UJ

<17.0 U
109,000 A

SW-8
3/3/90

<151 UJ
<19.0 U
2.0 J
18.2 J
<1.0 U
O.O U

14,900 A
0.0 U
0.0 U
5.1 A
806 J
2.7 J

2.890 J
?2.2 A
<0.2 U
<24.0 U
2.560 J
<2.0 U
<2.0 U

28,500 A
0.0 U
0.0 U
10.9 J
<17.0 U
-9,100 A

SW-8*
3/3/90

249 J
-19.0 U
<2.0 U
20.4 J
<1.0 U
0.00

15.300 A
0.0 U
0.0 0
6.3 A

1,280 J
4.8 J

2.990 J
98.5 A
<0.2 U
<24.0 U
2.470 J
<2.0 U
<2.0 U

30.800 A
O.O U
O.O D
22.8 J
<17.0 U
50.300 A

CRDL

200
60
10
200
5
5

5000
10
50
23
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20

—

IBBBBB̂ BBBBBBBt

* - Indicate* a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

'-'a I Idat lor. Codes

A * Quantitative data
J - Qualitative data
R - Unusaole data
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Samole Designation:
Sample Date:

Petals
'Total)

Concentrations m ug/i.)

Aluinlnua
Antimony
Arsenic
Barium

Beryllium
Cadmium
Calcium
Chromium
Cobalc
Copp«r
Iron
L<aa

"aanesium
"langanese
"ereury
MLck.l
Potassium
Selenium
Sllv«r
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness

S'J-9
a/i/90

3W-10
3/1/90

SW-11
7/ 31/90

SW-12
3/2/90

SW-13
7/31/90

SW-14
7/31/90

SW-1S
3/1/90

Stf-17
3/2/90

I3L

CBK.

15
19

2
1
1
3

14
3
2
3
T

T

23

0.2
24

-28
2
2

18
4
3
6

17

< 1 70 UJ • on i
20.1 J
8.1 J

32.1 A
<1.0 U
<3.0 U

31.700 A
« . 9 J

<3.0 U
' 1 V Ti-J . J J

2.400 J
-.3 J

5 . 220 A
536 A

<0.2 U
< 2 4 . 0 U
- , 250 A

<2 .0 U
<2.0 U

39,000 A
<3.0 U

3.2 A
276 J

<17.0 U
101.000 A

* 'V *J

<19.0 U
3.2 J

-2.2A
<1.0 U
<3.0 U

33,500 A
20.5 J
<3.0 U
11.4 J

:.360 J
3.6 A

6.300 A
338 A

<0.2 0
<24 .0 U
5.490 A
'2.0 U
2 . 0 A

51.700 A
<3.0 U
<3.0 U

<78 0
<17.0 U

110,000 A

<151 U
<19.0 U

8.9 J
29.2 J
<1.0 U
<3.0 U

27,300 A
<3.0 0
<3.0 U
7.3 J

1 . 700 J
3.2 J

-.810 A
-62 A

<0.2 0
< 2 4 . 0 U
- . 450 A

<2.0 U
<2.0 U

36,500 J
<3.0 U
<3.0 U
129 J

<17.0 0
38,000 A

<151 U
<19.0 U

<10 U
35. 1A
<1.0 U
<3.0 U

23.100 A
<3.0 U
<3 .0 U
<3 .0 U

446 J
3.6 J

i .790 A
200 A

<0.2 U
<24 .0 U
3.550 A
<2.0 U
<2.0 U

33.400 A
<3.0 U
<3.0 C
48.4 J

<17.0 U
98.200 A

<131 U
<19.0 U
<10.0 U

30.3 A
<1.0 U
<3.0 U

27.100 A
1 1 1j . A j

<3 . 0 U
7.8 J

1.8*0 J
- .9 J

- . 780 J
i55 A

<0.2 U
• 2 4 . 0 U
-,350 A
<2.0 U
<2.0 U

36.000 J
<3.0 U
<3.0 U
145 J

<17.0 U
37,400 A

162 J
<19.0 U

13.9 A
34.9 A
<1.0 U
<3.0 U

28,900 A
6.3 J

<3 . 0 U
9.6 J

3.030 J
5.9 A

5,110 A
321 A

<0.2 0
<24.0 U
-.170 A
<2.0 U
<2.0 U

36.600 A
<3.0 U
<3.0 U
155 J

<17.0 U
93,200 A

326 J
25. 7 A
15.1 A
58. 7 A
<1.0 0
<3.0 U

- 1 . 600 A
30.3 J

<151 0
<19.0 V
29.6 A
29.7 A
<1.0 D
<3.o a

39,000 A
3.4 J

5 - l J <3.00
9 . 7 J <42tJ

2 .770J 1.890J
2 - 0 " 6 . 3 A

3 . 650 A 7 , 9QO A
: .840A 280 A

< 0 . 2 U <0.20
^24 . O U <2».0 U
9. 320 A 3, 870 A

<2 .o u <2.o a
^2.0 U <2.00

129. 000 A 29. 000 A
<3.0 V <3.o 0
< 3 . 0 0 <3.00

< 7 8 U 23. 2 J
< 1 7 . 0 U <17.00

139, 000 A 130, 000 A

200
60
10

200
5
5

5000
10
50
25

100
5

5000
15

0.2
40

5000
5

10
5000

10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Code*

A - uantitative aata
J - Qualitative data
R - Unusaole aata
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Taale 2. Summary or Surface-Water Analyses, Industrl-Plex Sit*. CSIP, Uobum. Massacnuaetts.

Saople Designation: SU-1 5W-2 SW-* SW-5 3U-6 SW-7 SW-8 SU-B*
Saosple Data: 8/3/90 5/3/90 3/2/90 3/2/90 3/2/90 3/1/90 3/3/90 3/3/90

isccllaneous Analyses
:r.f lltereal
Concentrations Ln mg/L) IDL

Alkalinity, Bicarb, as CaC03
-ilkallnlty, Carb. as CaCO3
I.iemlcal Oxygen Demana
Chloride
Orthopnosphate as p
5_iLflda. total
iulfata
Tjtal Organic Carbon
.-hospnorous. total
:_ital Suspenaed Solids
Tnvalent Chromium
'.ixavaient Chromium

58.1
<5.0
32.6
16.8

<0.030
0.030

28.4
8.3

O.030
<5.0

O.010
0.010

A
U
J
A
U
U
A
A
U
UJ
u
u

79.9
o.o
90.7
11.7

0.050
0.030

56.4
9.1

0.068
6.0

0.010
• 0.010

A
U
J
A
U
U
A
A
A
J
U
U

32.3 A
<5.0 U
20.4 J

123 A
0.050 U
0.050 U

23.3 A
5.3 A

0.050 U
5.0 A

O.010 U
0.010 U

91.3 A
<5.0 U
23.2 J
-9.3 A

0.030 U
0.030 U

33.1 A
7.8 A

0 . 090 A
<5.0 U

0.010 U
O.010 U

300 A
<5.0 U
56.6 J
108 A

0.050 U
0.030 U

49.2 A
13.3 A
0.17 A
18.0 A

0.012 A
0.010 U

97 A
-5 .0 U
:o.4 j

177 A
0.050 U
0.050 U

152 A
5.6 A

0 . 088 A
7.0 A

0.063 A
0.010 U

21.5 A
<5.0 U
52.0 J
60.8 A

0.050 U
0.050 U

19.5 A
10.1 A

0.094 A
-0.0 J

0.010 U
0.010 U

22.0 A
0.0 D
32.6 J
59.3 A

0.030 0
0.050 0

19.4 A
9.9 A

0.094 A
20.0 J

O.010 U
0.010 U

5.0
5.0

20.0
6.0

0.010
0.05
5.0

0.50
0.05

5.0
0.010
0.010

• - Indicates a replicate sannle
IZL - Instrument Detection Limit

•'alidatlon Codes

A - Ouantltatlve data
J - Qualitative data
R - Unusable data
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2. Suanairy oi Surface-Water Analyses. Ir.austn-Plex Sit«. GSIP. Uoburn. Massachusetts.

Sample Designation: SW-9 3W-10 iW-11 SW-12 5W-13 SU-14 iW-15 SW-17
Sample Oate: a/1/90 3/1/90 7/31/90 3/2/90 7/31/90 7/31/90 3/1/90 3/2/90

.scelianeous Analyses
.-.filterea)
.'oncentratlons in ng/L) IDL

Alkalinity. Bicarb, as CaCO3
>.k.alinity, Carb. as CaC03
'henical Oxygen Demana
::-.ioride
?rthophosphate as f
:-i£ide. total
lulfate
Tjcai Organic Carbon
.-hosohorous. total
Tjtai Suspended Solids
T.ivalent Chromium
'sxavaienc Chromium

81.3
<5.0
<20
56.3

<: 0.050
<0.050
57.1
3.6

3.070
<5.0

<0.010
<0.010

A
u
UJ
A
U
u
A
A
A
U
U
u

105 A
ci.O U
28.7 J
76.6 A
: . 061 A

<: 0.050 U
50.7 A
9.1 A

:.090 A
<5.0 U
3.021 A

< 0.010 U

74.0 A
<5.0 U
26.0 J
53.3 A

<0.050 U
<0.050 U
53.9 A
3.4 A

0.06* A
<5.0 U

"0.010 U
<0.010 U

73.5
<5.0
26.0
67.3

<0.050
< 0.030

30.4
5.3

0 079
<5.0

<o.oio
<o.oio

A
U
J
A
U
U
A
A
A
U
U
U

74.9 A
<5.0 U
31.3 J
52.0 A

< 0.050 0
< 0.030 U
53.5 A
a. a A
: . 050 A
o.o u

<0.010 U
0.010 U

78.6 A
<5.0 U
20.4 J
52.3 A

<0.050 U
<0.050 U
-9.3 A
9.2 A

3 . 050 A
9.0 A

'0.010 U
<0.010 U

197 A
<S.O U
28.7 J
158 A

<0.030 U
<0.050 U
98.0 A
10.6 A

0 . 090 A
?.0 A

;.030 A
O.010 U

86.7 A
<5.0 0
23.2 J
53.1 A

<0.0300
<o.o30 a
64.1 A
9.1 A

0 . 083 A
7.0 A

< o.oio a
<0.010 U

5.0
5.0
20.0
6.0

0.010
0.03
3.0
0.50
0.03
5.0

0.010
0.010

* - Indicates a replicace saonie
.'-I. - Instrument Detection Limit

.'jUdation Codes

A - Quantitative data
J - Qualitative oata
R - Unusable data
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Table 2.
Su™.ry of Surface-Water Analyses. Indu.tri-Pl.x Sit.. GSIP. Woburn. Ma..«chu«ew.

Sample Designation: SW-1 SW-2 SW-4 SW-3 SW-6 SW-7 SW-8 SW-B«
Sample Date: 8/3/90 3/3/90 3/2/90 3/2/90 3/2/90 3/1/90 3/3/90 3/3/90

lisceilaneous Analyses
filtered)

Concentrations in mg/L)
IDL

Aitcalinity, Sicare. as CaC03
Alkalinity, Carb. as CaC03
Chemical Oxygen Demand
Chloride
Orthophospnate ax p
SuLfide. diijolveo
Sulf ace
Total Organic Carbon
?hojpnorou». cocai
Trlvalenc Chromium
Hexavaienc Chromium

53.1
12.8
<20.0
16.7

<0.050
<O.OSO
29.4
7.8

<0.050
<0.010
<0.010

A
A
U
A
U
U
A
A
U
U
U

36.1 A
<S.O U

<20.0 U
11. a A

< 0.030 U
<O.OiO U
57.8 A
7.8 A

< 0.050 U
< 0.010 U
<0.010 U

33.9 A
<5.0 U
<20.0 U
124 A

<0.030 U
c 0.050 U
23.2 A
4.3 A

<0.050 U
<0.010 U
<0.010 U

39.7 A
<S.O U
26.0 A
i9.* A

<0.030 U
<0.050 U
34.9 A
8.5 A

0.061 A
<0.010 U
<0.010 U

302
<5.0
53.8
107

<0.050
<0.050

50.3
15.4

< 0.030
<0.010
<0.010

A
U
A
A
U
U
A
A
0
U
U

97.8 A
<5.0 U
23.2 A
176 A

<0.050 U
<0.050 U

153 A
5.4 A

<0.050 U
<0.010 U
<0.010 U

:3.o j
<5.0 U
24.3 A
58.8 A

<0.050 U
•3.050 U

-.9.3 A
7.3 A

<Q.050 U
< 0.010 U
0.010 U

22.2 J
<5.0 0

<20.0 U
59. 6A

<0.050 D
<0.030 U
19.3 A
7.7 A

<O.OSO D
<0.010 U
<0.010 U

5.0
5.0
20.0
6.0

0.010
0.05
5.0
0.50
0.050
0.010
0.010

' - Indicates a replicate sample
L - Instrument Detection Lunit

n Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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Tible 2.
or Surf «»-««« Anaiys... Induatrl-Plex Sit.. GSIP. Woburn. Ma,«c*uu.c«.

Sample Designation: SU-9
Sample Date: 3/1/90

'.-sceiianeous Analyses
"Llterea)

:j.-icentrations in

Alkalinity, 3icarb. as CaCO3
Alkalinity, Cirb. as CaC03
Chemical Oxygen Oemano
;hlorid«
Orthophosphate as ?
Juifide. dissolved
Sulfat*
7ocal Organic Carbon
Phosphorous. coral
Trivalent Chroaium
-.exavaient Chrofflium

• - Indicates a reolicat* samole
~.~l. - Instrument Detection Luait

"iltdatton Codes

A - Quantitative data
j - Qualitative aata
R • Unusable data

80.9 A
o.o u
26.0 A
56.3 A
0.29 A

<0.050 U
66.7 A
7.7 A

<0.050 U
<0.010 U
<0.010 U

3W-10
3/1/90

3W-11
T.'31/90

SU-12
3/2/90

SW-13
7/31/90

SU-14
7/31/90

SW-1S
3/1/90

SW-17
3/2/90

IOL

105 A
<5.0 U
42.7 A
77.3 A

< 0.050 U
< 0.050 U

-0.9 A
7.9 A

0.054 A
<0.010 U
<0.010 U

75.5 A
<5.0 U
<20 U

S3. 3 A
(0.050 U
<0.050 U
53.9 A
3.0 A

<0.050 U
<0.010 U
<0.010 U

77.1 A
<5.0 U
20.4 A
66.6 A

<0.050 U
<0.050 U

21.6 A
5.8 A

<0.050 U
•cO.010 U
<0.010 U

74.6 A
<5.0 U
<20 U

51.6 A
f 0.050 U
<0.050 U
53.4 A
3.5 A

<0.050 U
<0.010 U
'0.010 U

30.7 A
<5.0 U
20.4 A
53.2 A

<0.050 U
< 0.050 U

i9.5 A
7.3 A

< 0.050 U
<a.oio u
<0.010 U

196 A
<5.0 U
37.1 A
168 A

<0.050 U
<0.050 U
99.5 A
9.4 A

< 0.050 U
<0.010 U
<3.010 U

94.0 A
<5.0 0
26.0 A
54.0 A

<0.030 0
<0.050 D
64.7 A
8.8 A

<0.050 0
<0.010 U
<0.010 U

5.0
5.0

20.0
6.0

0.010
0.03
5.0
0.50
0.050
0.010
0.010
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Tible 3. SUMMIT of Scream Sediment Analyses, Industrl-Plex Sit*. GSIP. Woburn. rtassacnusetts.

Sample Designation: 5ED-1 SED-2 SED-3 SED-* SED-3 SED-6 SED-7 SED-8
Sample Date: 3/3/90 3/3/90 3/3/90 3/2/90 3/2/90 3/2/90 3/1/90 8/3/90

Volatile Organic Compounds
Concentrations in ug/L)

Chlorome thane
3ronemcnane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1 , 1-Dlchloroethene
I , 1-Dlchloroetnane
1 . 2-Dichloroetny lene
Chloroform
. . 2-Dlchloroetnane
: -3utanone
. . 1 . 1-Trlchloroechane
Carbon tetracniorlde
Vinyl acetate
3 rooxxllcnlorometnane
1 . 2-Olchloropropane
cis-1 . 3-Oichloropropene
Trichloroetnene
Dlbromocnlorome thane
1 . 1.2-Triehlorcethane
Bencene
trani-1 . 3-Dlchloropropene
3roBoform
4-Methyl-2-pentanone
2-Bexanone
Tetrachloroethene
'. , 1,2,2-Tetracnlocoethane
Toluene
Chlorobenzene
Ethylbenxene
Styrene
Total xylenei

:HQL

10
10
10
10
5
10
5
5
5
5
5
e

_3

^
5

:o
5
5
5
5
5
5
S
5
5
10
10
5
5
5
5
5
5
5

<12 U
<12 0
<12 U
<12 U
7 J

20 R
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<12 UJ
<6 U
<6 U
<12 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<12 0
<12U
<6 U
<6 0
6 A

<6 U
<6 U
<6 U
<6 U

<12 U
<12B
<12U
<12U
6 J
10 R
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
12 UJ
<6 U
<6 U
<12 U
<6 U
<6 U
<6 U
<6 U
<6 V

<6 U
<6 U
<6 U
<6 U
<12 U
<12U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U

<14 U
<14 U
<1* U
<1* U
7 J
12 X
<7 0
<7 a
<7 a
<7 0
<7 0
<7 U

<14 UJ
<7 U
<7 U
<14 U
<7 0
<7 U
<7 U
<7 0
<7 0
<7 0
<7 0
<7 0
<7 0
<1* U
<1» U
<7 U
<7 0
<7 U
<7 U
<7 U
<7 0
<7 U

<n n
<11 U
<11 U
<11 U
5 A
8R
<6 0
<6 U
<6 U
<6 U
<6 U
<6 U

<11 UJ
<6 U
<6 U

<11 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6U
<6 0
<6 U
<11 U
<11 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U

<1* U
<14 U
<14 U
<14 U
4 A
20 R
<7 0
<7 U
<7 D
<7 U
<7 U
<7 0
<14 UJ
<7 U
<7 U
<14 U
<7 U
<7 U
<7 U
<7 U
<7 U
<7 0
<7 0
<7 O
<7 0
2 A
9 A
<7 U
<7 U
<7 0
<7 C
<7 U
<7 H
<7 0

<240 U
<240 U
<240 U
<240 U
<120 U
230 J
<120 U
<120 U
<120 U
<120 U
<120 U
<120 U
^240 U
^120 U
<120 U
'240 U
<120 U
<120 U
•.120 U
<120 U
<120 U
<120 U
<120 U
<120 U
<120 U
<240 U
< 240 U
<120 U
(120 U
230 A
i.40 A
<120 U
<120 U
<120 U

<16 0
<16 U
<i6 a
<16 0
<8 D
<16 U
<8U
<8 U
<8 U
2 A
<8 U
<8 U
'16 U
<8 U
<8 U
'16 U
<8 U
<8 U
<8 U
3 A
<8 U
<8 0
<8 U
<8 U
<8 U
<16U
<ie u
<a a
<8 D
<8 U
<s a
<8 U
<8 U
<8 U

<120
<12U
<12U
<12U
7 J
6R
<6D
<60
<60
<6 U
<6 U
<6 U
<12 UJ
<6 U
<6 U
<i2 a
<6 U
<6U
<6 a
<6 a
<6U
<60
<*0
<60
<6 D

<12tJ
<120
<6U
<6 U
<6 0
<6 0
<6 U
<6 U
<6 U

IDL

^
2
2
2
2
2
1
1
1
T

1

1

1

1

I

2

1

1
i

1
1
1
1
1
1
2
2
1
1
1
1
1
1
1

* - Indicate* a replicate sample
CRQL - Contract Required Quantisation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data,
J - Qualitative daca
R - Unuaable data
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CoTOOuna,
ations ,„ „'*'

Sanpl. Date: 8/3/90

-SOL

SED-9
3/1/90

SEO-10
3/1/90

SEO-11
7/31/90

3ED-12
3/2/90

333-13
'/31/90

SED-14
7/31/90

SED-1J
8/1/90

Chlororaecnane
3 rooMoMchan*
vinyl chloride
Chloroetnane
Methrlene cnlortde
Acetone
Carbon dlsulflde
.1-Dichloroetnene
.1-Dlchloroecnana
.2-Dlchloroetnylene

Chloroform
1.2-Dlchloroetnane
'-Sutanone
'.. 1.i-Trichloroetnane
."arbon tetracnloride
Vinyl acetate
3romo<iichloroaetnane
1.2-Dichloropropane
cis-1.3-Dlchloropropen*
Trichloroetnene
Olbroraocnloromecnane
1.1,2-Trlchloroetnana
Sensene

trans-1,3-Dlchloropropene
Broooforffi
4-M«thyl.-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2.2-TetracnIoroethane
Toluene
Chlorofaenzcne
Ethylbenrene
Styren*
Total XYLent3

* - Indicates a replicate sample
CRQL - Contract Required Quanticacion Limit
IDL - Instrument Detection Limit

ID:
10
10
10
10
5

10
5
5
5
5
5
5

:a

5
10
5
5
5
5
5
5
5
5
5

10
10
5
5
5
5
5
5
i

<12 U
<12 U
<12 U
<12 U
7 J
9 R

<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
•12 U
'6 U
<6 U

<12 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U

<12 U
<12 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U

<260 UJ
<260 UJ
<260 UJ
<260 UJ
46 R

<260 UJ
<130 UJ
<130 UJ
<130 UJ
<130 UJ
<130 UJ
28 J

260 UJ
<130 UJ
-130 UJ
<260 UJ
<i30 UJ
•-•130 UJ
= 130 UJ
<130 UJ
<130 UJ
<130 UJ
2100 UJ
<130 UJ
<130 UJ
<260 UJ
<260 UJ
<130 UJ
<130 UJ
<130 UJ
<130 UJ
40 J

<130 UJ
150 UJ

<14 UJ
<14 UJ
<14 UJ
<14 UJ
3 J

<14 OJ
<7 UJ
<7 UJ
<7 UJ
<7 UJ
<7 OJ
<7 UJ

<14 UJ
<7 UJ
<7 UJ

<14 UJ
<7 UJ
<7 UJ
<7 UJ
<7 OJ
<7 OJ
<7 OJ
<7 OJ
<7 OJ
<70J

<14 UJ
<14 UJ
2 J

<7 UJ
<7 UJ
<7 UJ
<7 UJ
<7 UJ
<7 UJ

<60 UJ
<60 U
<60 U
<60 U
<30 0
470 A
<30 0
<30 U
<30 U
<30 U
<30 U
<30 U
47 A

<30 U
<30 U
<60 U
<30 U
<30 U
<30 U
<30 U
<30 U
<30 0
160 A
<30 U
<30 U
<60 U
<60 U
<30 U
<30 U
<30 U
<30 U
<30 U
<30 U
<30 U

<13 U
<13 0
<13 U
<13 0
4 A
4 R

<6 U
<6 U
<6 U
<6 U
<6 U
<6 U

<13 UJ
<6 U
<6 U

<13 U
<6 U
<6 U
<6 U
2 A

<6 U
<6 U
<6 U
<6 U
<6 U

<13 U
<13 U

3 A
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U

<54 UJ
<54 UJ
<54 UJ
<54 UJ
39 J
400 J
<27 UJ
<27 UJ
<27 UJ
<27 UJ
<27 UJ
<27 UJ
'I J

<27 UJ
<27 UJ
<S4 UJ
<27 UJ
<27 UJ
<27 UJ
<27 UJ
<27 UJ
<27 UJ
200 J
<27 OJ
<27 UJ
<54 UJ
<54 UJ
<27 UJ
<27 UJ
<27 UJ
<27 UJ
9 J

<27 UJ
<27 UJ

<13 OJ
<13 OJ
<130J
<13 OJ
2 J

<13 OJ
<6 OJ
<60J
<6 OJ
<6 OJ
<6 OJ
<6 OJ

<13 UJ
<6 UJ
<6 OJ

<13 UJ
<6 OJ
<6 OJ
<6 UJ
<6 OJ
<6 OJ
<60J
<6 OJ
<6 OJ
<6 OJ

<13 OJ
<13 OJ
<6 OJ
<6 OJ
<6 OJ
<6 OJ
<6 UJ
<6 UJ
<6 UJ

<1* OJ
<14 OJ
<14 OJ
<1*OJ
6 J

<140J
<7 OJ
<70J
<70J
<70J
<70J
<7 OJ

<14 UJ
<7 UJ
<7UJ

<14 OJ
<7 OJ
<70J
<70J
3 J
<70J
<7 OJ
<70J
<70J
<70J

<14 OJ
<1*OJ
U J
<70J
<70J
<70J
<7 OJ
<7 UJ
<7 UJ

Validating r.̂ -..

A - Quantitative data
J - Qualitative data
R - Unusable daca
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Tible 3. Sumnarr or Straan Sediment Analyses, Itidu»trl-Ple« Slt«. GSI?. Woburm. M*«»mcnusetts.

Sample Designation: SED-16 SED-17
Saople Data: 8/2/90 3/2/90

'•'olatlle Organic Compounds
Concentration* ir. ug/L) CRQL

Cnlorometnana
3rononMtnane
Vinyl chloride
Chloroetnane
Methylene cnlorlde
Acetone
Carbon dlsulflde
1 , 1-Dlchloroethene
1 , 1-Dlchloroetnane
1 . 2-Dlchloroetnylene
"hloroionn
'. . 2-Dlchloroetnana
I-3utanone
. . 1 , 1-Trlchloroetnane
-acbon tecracnlociac
VLnyl acscao
BcnaodLchiorooMcnan*
1 ,2-Dichloropropan*
cn-l . 3-DLchioroprop«n«
Trlenloro«ch«n«
D LbroraoenlorcMiMcnan*
1 . 1 , 2-Trlchloro«tnan«
Brasanc
trans -1 . 3 -Dlchloroprop«n«
Bronotorm
d-MathyL-2-pcncanona
2-B«xanon«
T«trachloro«cn«n«
1 , 1 ,2.2-Tetracnloro«than«
ToLuana
Chiorobcnzcna
Echylb«nt«n«
S tyrena
Total xylenas

10
10
10
10
5
10
5
5
5
5
5
5

10
5
5

10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

<26 U
<26 U
<26 U
<26 0
<13U
170 J
<13 U
<13 D
<13 0
<13 U
<13 0
<13 U
<26 U
<13 U
<13 U
<26 U
<13 U
<13 U
<13 U
<13 0
<13 U
<13 0
<13 U
<13 U
<13 U
<26U
<26U
<13 0
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U

<12UJ
<120J
<12 UJ
<120J

(. J
22 J
<6 UJ
<6 UJ
<6UJ
<6 UJ
<6 UJ
<6 UJ

•-12UJ
<5 UJ
<6 UJ

<12 UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ
<12UJ
<12DJ
<6UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ
<6 UJ

IDL

2
2
2
2
2
2
1
1
1
1
1
1

*
*
1
2
1
1

1
1
1
1
1
2

1
1
1
1
1
ii

* - Indicates a replicate iample
CRQL - Contract Required Quantltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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IndM.trl.plw, Sit.. CSIp>

Sample Designation:
Sao

Organic CamDounns
^r.centrations in ug/i.)

:.i (2-Chloroethyl) e'ner
: - Ihioroonenoi

. Z-DlchlaroDcnxene
;..-Dichlorobenzene
lenzyi alcohol
1.--Dlchlorooenzene
_-Mechvlpnenoi

JLS f2-Chloroisopropyi) ether
- -Jechviph«nol

'•-fltroso-ai-n-propyiamme
i^xaenioroetnan*

' .^rscenzene
--onorone

_ .croonenoi
_ . -DunetnylphenoJ.
l^nzoLC acid

:.i i 2-Chloroetnoxyj r.etnana
J •-jichloroonenoi.
1.1.;-frlchiorobenzene
Naohthalene
--Chloroaniiine
Hexachlorooutadiene
i -Chloro-3-mechylphenoi.
2-MethyInaphthalene

Hexachloroeyelopentaalene
2.1,6*Trichlorophenol
2. i>,5-?richloropnenoi
2-Chloronapnthalene
2-Kltroanillne
:ia«thvl phthalace
Acenaohtnylene
2.S-Dlnitrotoluene
J-Nitroaniline
icenaontnene
2. --Dinitroonenoj.
--NLCroonenoL
31benzoiuran
2. 4-Dinltrotoluene
DLethylphthalate

4-Chloropnenyl-phenyletner
?luorene
4-Nltroaniline
4 ,6-Dinltro-2-n>echylphenol

.1) Cannot be separated from Diphenyiamine
* - Indicate! a replicate sample

CRQL - Contract Required QuantItatIon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

lion:

late:

CROL

•̂•••̂•••M

10
10
10
10
10
10
10
10
:o
10
10
10
'.3
13
13
13
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

i£D-l
8/3/90

— — — «•«

<1100 UJ
<1100 U
<1100 U
moo u
<1100 U
<1100 U
<1100 U
<1100 U
moo u
moo u
moo u
moo u
'1100 U
• 1100 U
1100 U
moo u
<5500 U
moo u
'1100 U
moo u
•moo u
moo u
moo u
moo u
moo u
moo u
moo u
<5500 U
moo u
<5300 U
moo u
moo u
<1100 U
<5500 U
moo u
<5500 U
<5300 U
moo u
<1100 U
moo u
moo u
<1100 U
<5500 U
<5500 U

SED-2
3/3/90

<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
>830 UJ
-'830 UJ
<830 UJ
<330 UJ
<4000 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<4000 UJ
<830 UJ
<4000 UJ
<830 UJ
<830 UJ
<830 UJ
<4000 UJ
<830 UJ

<4000 UJ
<4000 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<*000 UJ
<4000 UJ

SED-3
3/3/90

<4000 UJ
<4000 UJ
<4000 UJ
«>000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<&000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
< 1.000 UJ
<4000 UJ

< 20000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<20000 UJ
<4000 UJ
<20000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<20000 UJ
<4000 UJ
<20000 UJ
<20000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<20000 UJ
<20000 UJ

SED-*
3/2/90

<4*0 UJ
<440 UJ
<4*0 UJ
•4*0 UJ
<4*0 UJ
<4*0 UJ
<440 UJ
<440 UJ
<440 UJ
<4*0 UJ
<440 UJ
'440 UJ
440 UJ

•-440 UJ
<440 UJ
<440 UJ
<2100 UJ
<440 UJ
<440 UJ
-.440 UJ
<440 UJ
<440 UJ
<440 UJ
<440 UJ
<440 UJ
<4*0 UJ
<440 UJ
<2100 UJ
<440 UJ
<2100 UJ
<440 UJ
<440 UJ
<440 UJ
<2100 UJ
.̂440 UJ

<2100 UJ
<2100 UJ
<440 UJ
<440 UJ
<440 UJ
<440 UJ
<4*0 UJ
<2100 UJ
<2100 UJ

3SD-5
3/2/90

5ZD-6
3/2/90

<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4JOO UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
'930 UJ <-300 UJ
<930 UJ <4300 UJ
<930 UJ <-300 UJ
<930 UJ <4300 UJ
<4500 UJ <21000 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<4500 UJ <21000 UJ
<930 UJ <4300 UJ

<4SOO UJ <21000 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ

<4500 UJ <21000 UJ
<930 UJ <4300 UJ

<4500 UJ <21000 UJ
<4500 UJ C21000 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<930 UJ <4300 UJ
<4500 UJ <21000 UJ
<4500 UJ <21000 UJ

3ED-7DL
3/1/90

SED-8
3/3/90

< 16000 UJ <4000 OJ
< 16000 UJ <4000 UJ
<16000UJ <4000UJ
<16000 UJ <4000 UJ
<16000UJ <*OOOOJ
< 16000 UJ <4000 UJ
<16000UJ <4000DJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
•.16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 7 5000 UJ < 19000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
C16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
<16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
<75000 UJ < 19000 UJ
<16000 UJ <4000 UJ
< 75000 UJ < 19000 UJ
<16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ < 1.000 UJ
< 75000 UJ < 19000 UJ
< 16000 UJ <4000 UJ
< 7 5000 UJ < 19000 UJ
< 75000 UJ < 19000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
<16000 UJ <4000 UJ
< 16000 UJ <4000 UJ
< 75000 UJ < 19000 UJ
< 75000 UJ < 19000 UJ

IDL

•̂••••̂•̂•B

5
5
5
5
5
10
5
5
5
5

10
10
5
5

10
10
25
5
5
5
3
5
5
10
10
10
10
10
4

10
4
3

10
10
3

25
13
4

10
4
5
4
10
15
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Summary or Stream Sediment Analyse*. I.idaitrl-PLtx SIC*, CSIP. Wo burn. Massecnusetts.

?a«« 5 Of 18

Siap it Designation:
Saaple Date:

£ami- Volatile Organic Comoounas
Concentrations in ug/L)

:t-Nltrosoaiphenylainina (1)
* -Bromoonenyl-phenylether
Hexacniorobenzene
Pentacnioropnenol
Phenantnrene
Anthracene
3 i-n- outylphthalate
Fluorantnene
Pyrene
3utyioenzyiphthalate
3 3 ' -Dichlorooenzidine
3enzo l a i ancnracene
'..rvsene
,.s .-EihvihexYi) shthalace
:.-n-occYi phthalata
Benzo . =) fluoranthen*
3enzo <> fluorantnene
3enzo > a l pyrene
:.-.d«no (1,2.3-cd) pyrene
Dibenzo (a,h) anthracene
Senzo ig.n.i) peryiene

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

SED-1 SED-2
S/3/90 3/3/90

<1100 UJ
<1100 UJ
<1100 UJ
<5500 UJ
<1100UJ
<1100 UJ
<1100 UJ
<1100 UJ
<1100 UJ
<1100 UJ
<2300 UJ
<1100 UJ
1100 UJ
150 J

•-1100 UJ
1100 UJ
1100 UJ
1100 UJ
1100 UJ
1100 UJ
<1100 UJ

<830 UJ
<830 UJ
<830 UJ
<4000 UJ
990 J
320 J
<830 UJ
1300 J
1500 J
<830 UJ
<1700 UJ
870 J
880 J
.830 UJ
<830 UJ
1000 J
1000 J
600 J
410 J
<830 UJ
350 J

SED-3
3/3/90

<4000 UJ
<4000 UJ
<4000 UJ
<20000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<aooo UJ
<4000 UJ
•4000 UJ
•4000 UJ
<4000 UJ
<4ooo uj
<4000 UJ
-4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ

SED-* 3ED-5
3/2/90 3/2/90

<4*0 UJ
<440 UJ

<440 UJ
<2100 UJ
<440 UJ
<440 UJ
<440 UJ
<4*0 UJ

<440 UJ
<440 UJ
<870 UJ
440 UJ
4*0 UJ

•4*0 UJ

.40 UJ
••4*0 UJ
(440 UJ
•4*0 UJ

•440 UJ
<440 UJ
<440 UJ

<930 UJ
<930 UJ
<930 UJ

<4SOO UJ
910 J
200 J
<930 UJ
1600 J
1500 J
<930 UJ
<1900 UJ
770 J
1100 J
520 J

<930 UJ
1900 J
1 900 J
770 J
330 J

<930 UJ
310 J

SED-6
3/2/90

<4300
<4300
•4300
<21000
1000

<4300
<4300
1200
1200

<4300
<8SOO
<4300
4300
7900

<4300
<4300
'4300
.4300
.4300
<4300
<4300

UJ
UJ
UJ
UJ
J
UJ
UJ
J
J
UJ
UJ
UJ
UJ
J
UJ
UJ
UJ
UJ
UJ
UJ
UJ

3/1/90

< 16000 UJ
<16000 UJ
< 16000 UJ
< 75000 UJ
-16000 UJ
< 16000 UJ
< 16000 UJ
< 16000 UJ
< 16000 UJ
< 16000 UJ
< 3 1000 UJ
< 16000 UJ
<16000 UJ
34000 J

v 16000 UJ
< 16000 UJ
< 16000 UJ
<16000 UJ
C16000 UJ
< 16000 UJ
< 16000 UJ

SED-8
8/3/90

<4000 UJ
C4000 UJ
<4000 UJ
•C19000 UJ

<4000 UJ
<4000 DJ
<4000 UJ
<4000 OJ
<4000 UJ
<4000 UJ
<7900 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ
<4000 UJ

IDL

5
5
5
10
3
3
3
3
3
5
5
3
3
4

3
3
3
3
4

3
3

(1) Cannae be separated from Diphenylamtne
* - Indicates a replicate laoxple

CRQL - Contract Required Quantisation LUalt
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
_' - Qualitative data

5, - Jnusable data

M006609T.il.33
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Summary °r Scream Sediment Analyses. Industrl-Plex Site, GSIF, Wobum. Massaemisett J.

Sanraie Designation: SED-8*
Saapla Date: 8/3/90

- d-L-V'oLitile Organic Compounds
;j.-.cent rat ions in ug/L) CRQt

"r.enoi
;.i (2-Chloroetnyl) ecner
- - Zhloroonenoi
: . - -Dichlorooeniene
i --Dlchlorooenzene
Benzyl alcohol
. . 2-Dichiorooen*ene
_ -Methyiphenol
::s (2-ChLocoiiopropyi ) ether
--Methylpnsnoi
'•'-.Vltroso-oi-n-propyiamlne
-fexacnioroetnane
' -:r3oenzene
. -canorone
_ • > .-rconenoi
_ , - -Oimetnylphenoi
I<?nzoic acid
:.s (2-Chloroetnoxy; -ethane
2. .-Oichloroonenoi
1 . 2.4-Trlcnlorooenzene
Naphthalene
*-Chloroanillne
Hexachlorobutadlene
«-Chloro-3-methylphenoi
2 -Me thy Inapnthal ene
Hexachlorocyclopentaalene
Z . 4 . 6-Trlchlorophenoi
2.4, S-Trlchiorophenoi
2-Chloronapnthalene
2-Nltroanillne
Dimethyl phthalate
Acenapnthyiene
2 . 6-Dlnltrotoluene
1-Sltroanillne
Acenaonthene
2 . ~ -Dinltropnenoi
- -Nitropnenoi
Dibenioiuran
2.4-Dlnitrotoluene
Dlethylphthalate
<>-Chloropnenyl~phenylether
Fluorene
"-Nitroaniilne
i . 6-Dlnitro-2-methyiphenoi

10
10
10
10
10
10
10
10
10
10
10
10
13
:D
10
10
30
10
10
10
10
10
10
10
10
10
10
so
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

'890 UJ
<890 VJ
'890 UJ
<890 OJ
890 UJ
<890 UJ
'890 OJ
<890 UJ
<890 UJ
<890 VJ
<890 UJ
<890 UJ
890 UJ
'890 UJ
<890 UJ
<890 UJ
<4300 UJ
<890 UJ
890 UJ
•890 UJ
<890 UJ
<890 UJ
<890 UJ
<890 UJ
<890 UJ
<890 UJ
<890 UJ
<4300 UJ
<890 UJ
<4300 UJ
<890 UJ
<890 UJ
<890 UJ
<4300 UJ
<890 UJ
<4300 UJ
<4300 UJ
<890 UJ
<890 UJ
<890 UJ
<890 UJ
<890 UJ
<4300 UJ
<4300 UJ

SED-9
3/1/90

<1300000
< 1800000
< 1800000
< 1800000
< 1800000
<1800000
(1800000
< 1800000
<1800000
< 1800000
< 1800000
< 1800000
<1800000
< 1800000
<1800000
<1800000
0900000
<1800000
< 1800000
<iaooooo
< 1800000
< 1800000
<1800000
< 1800000
<1800000
< 1800000
< 1800000
<8900000
< 1800000
0900000
< 1800000
<1800000
<1800000
<S900000
<1800000
(3900000
O 900000
<1800000
<1800000
<1800000
< 1800000
<1800000
O900000
<S900000

2ED-10
3/1/90

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

<830 UJ
<830 UJ
<830 UJ
<S30 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<S30 UJ
030 UJ
<830 UJ
<830 UJ
<4000 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
<4000 UJ
<830 UJ
<4000 UJ
<830 UJ
<830 UJ
<830 UJ
<4000 UJ
<830 UJ
<4000 UJ
<4000 UJ
<830 UJ
<830 UJ
<830 UJ
<830 UJ
030 UJ
<4000 UJ
<4000 UJ

3ED-11 SED-12
7/31/90 3/2/90

<7600 UJ
<7600 UJ
<7600 UJ
< 7600 OJ
<7600 UJ
< 7600 UJ
<7600 UJ
<7SOO UJ
<7600 UJ
<7600 UJ
<7600 UJ
< 7600 UJ
f 7600 UJ
<7600 UJ
<7600 UJ
< 7600 UJ
07000 UJ
<7600 UJ
<7600 UJ
<7600 UJ
< 7600 UJ
<7600 UJ
<7600 UJ
<7600 UJ
<7600 UJ
<7600 UJ
<7600 OJ

< 3 7000 UJ
<7600 UJ

< 3 7000 UJ
<7600 UJ
< 7600 UJ
<7600 UJ
<37000 UJ
<7600 UJ
<37000 UJ
<37000 UJ
<7600 UJ
<7600 UJ
2100 J
<7600 UJ
<7600 UJ
<37000 UJ
< 3 7000 UJ

<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 OJ
<1900 UJ
<1900 OJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<9000 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<9000 UJ
<1900 UJ
<9000 UJ
<1900 UJ
<1900 UJ
<1900 UJ
<9000 UJ
<1900 OJ
<9000 UJ
<9000 UJ
540 J
2900 J
<1900 UJ
<1900 UJ
<1900 UJ
<9000 UJ
<9000 UJ

SSD-13
-/31/90

<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
O5000 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<7300 UJ

< 3 5000 UJ
<7300 UJ
05000 UJ
<7300 UJ
<7300 UJ
<7300 UJ
<35000 UJ
<7300 UJ
<35000 UJ
< 35000 UJ
<7300 UJ
<7300 UJ
1900 J
<7300 UJ
<7300 UJ
05000 UJ
05000 UJ

5SD-14
','31/90

<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
C1600 J
<1600 J
<1600 J
<1600 J
<1600 J
•-1600 J
<1600 J
<1600 J
<1600 J
<7900 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<7900 J
<1600 J
<7900 J
<1600 J
<1600 J
<1600 J
<7900 J
<1600 J
<7900 J
<7900 J
<1600 J
<1600 J
<1600 J
<1600 J
<1600 J
<7900 J
<7900 J

SED-15
8/1/90

<8M J
<8M J
<8tO J
<8M J
<8M J
<8M J
<8M J
<8M J
<8M J
<8«0 J
<SM J
<880 J
080 J
<880 J
<aso j
<880 J
<*300 J
<8«0 J
<8»0 J
<8M J
<8M J
<8M J
<8«0 J
<8M J
<MO J
<8M J
<8M J
<4300 J
<MO J
<4300 J
<8«0 J
180 J
<880 J
<4300 J
<880 J
<4300 J
<4300 J
170 J
<8M J
<8«0 J
<880 J
240 J

<4300 J
<*300 J

lOt.

5
5
5
5
i
10
5
5
i
5
10
10
5
5
10
10
22
5
5
5
3
S
5
10
10
10
10
10
4

10
4
3
10
10
3
25
15
4

10
4
5
4
10
15

(1) Cannot be separated from Olphenyiaolne
* - Indicates a replicate sample

C3QL - Contract Required Quantltatlon Limit
!2L - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

HOOM09T.il. 33
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Summary ox Stream Sediment Analyses. Industrl-Plex Sit*. GSIP. Uoburn, Massachusetts.

Sample Designation:
Sample

Semi-Volatile Organic Compound!
Concentrations in ug/L)

y-NLtrosoaiphenylamine (1)
-. -Bromopnenyl-pnenyletner
-•exacniorooenzene
Pentacnioropnenol
?henantnrene
Anthracene
Dl-n-butylphthalate
Fluorantnene
Pyrene
3ucylbenzylpnthalate
2.3' -Dichiorooenzldine
Eenzo t a) antnracene
'hrvsene
:.s . ̂ -Eir.vlhexyi ) pr.tnaiate
"...-n-occvi pnthalate
Benzo ID) f Luoranchene
Benzo < <O fluoranthene
Senzo ( a ) pyrene
Indeno (1.2,3-ed) pyrene
3Lbenzo (a.h) antnracene
Senzo (g.n.i) perylene

Dit«:

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
13
13
:o
10
10
10
10
10
10

SID-8*
3/3/90

090 UJ
090 UJ
090 UJ
<OOO UJ
890 UJ
<890UJ
090 UJ
<890 UJ
890 UJ
890 UJ

< 1800 UJ
090 UJ
890 UJ
890 UJ
090 UJ
890 UJ
090 UJ
O90 UJ
O90 UJ
090 UJ
090 UJ

SED-9
a/i/90

<iaooooo
< 1800000
< 1800000
< 8900000
< 1800000
< 1800000
< 1800000
< 1800000
0800000
< 1800000
0700000
< 1800000
< 1800000
< 1800000
<1800000
<1 800000
< 1800000
<1800000
<1800000
C1800000
<1800000

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

5 ED- 10
3/1/90

O30 UJ
<830 UJ
O30 UJ
<4000 UJ
<830 UJ
030 UJ
030 UJ
030 UJ
O30 UJ
030 UJ
<1700 UJ
030 UJ
030 UJ
290 J
<330 UJ
030 UJ
O30 UJ
030 UJ
030 UJ
030 UJ
030 UJ

SED-11
7/31/90

<7600 UJ
<7600 UJ
<7600 UJ
07000 UJ
7100 J
1200 J
<7600 UJ
3300 J
6600 J
<7600 UJ

< 15000 UJ
2900 J
-500 J
78000 J
<7600 UJ
2400 J
2400 J
2700 J
1900 J
<7600 UJ
1900 J

SED-12
5/2/90

<1900 UJ
<1900 UJ
<1900 UJ
<9000 UJ
17000 J
2900 J
<1900 UJ
24000 J
22000 J
<1900 UJ
0700 UJ
11000 J
13000 J
1300 J
<1900 UJ
21000 J
21000 J
9900 J
1.200 J
2600 J
i200 J

SED-13
7/31/90

<7300 UJ
<7300 UJ
<7300 UJ
O5000 UJ
2800 J
<7300 UJ
<7300 UJ
3200 J
2600 J
<7300 UJ
<12000 UJ

1200 J
1300 J
29000 J
<7300 UJ
1100 J
1200 J
1000 J

<7300 UJ
<7300 UJ
<7300 UJ

SZD-1*
7/31/90

<1600 J
<1600 J
<1600 J
<7900 J
360 J

<1600 J
<1600 J
1300 J
1100 J
1600 J
3300 J
00 J
630 J
360 J

<1600 J
340 J
340 J
.10 J
290 J

<1600 J
290 J

SED-15
8/1/90

100 J
<SM J
<8«0 J
<4300 J
3200 J
770 J
0»0 J
2800 J
2300 J
<8M J
<1800 J
1200 J
1200 J
5200 J
<880 J
1600 J
1600 J
860 J
410 J
120 J
310 J

IDL

5
S
5

10.
3
3
3
3
3
J
5
3
3
4

3
3
3
3
4
3
3

(1) Cannot be separated from Olphenylaoine
" - Indicates a replicate sample

CRQL - Contract Required Quantitatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
: - Qualitative aata
^ - L'r.usaole data

H006C09Y.il.33
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MassacnusettJ.

Sanpie Designation: SED-16
Sample Date: 8/2/90

iED-17
3/2/90

-emi-voiatile Organic Co:
-or.centrations in ug/Lj

>ounas

?henoi
ois (2-Chloroethyl) ec.-.er
--Chloroonenoi
1.3-Dlcniarobenzene
1,--Dichlorobenzene
3enzyi Alcohol
1,2-Dlchlorooenzene
2-Methvlphenoi
sis (2-Chlorolsopropyi) ecner
-. -Methy 1.phenol
.•I-NLtroso-ai-n-propyiamine
-iexacnioroetnane

'• LCrooenzene
'.-jonorone
--.'iitrsonenoi
_. - -Di.Tietnylphenoi
Zenzoic acid
DI.J i2-Chloroetnoxyj .-.e-.-.ane
2. *-OLChloroonenoi
1,2.i-Trichloroocnzcne
Niphthilcn*
i-Chloroanilin*
He iiacni o roout »d l«n«
4-Chloco-3-m«thylphenoi
2-Mcthylnaphcnalinc
Hcxachloroeyelop«ncaatcne
2.4,6-Trlchlorophcnal
2,A,5-Trichloroph«nol
2-Chloronaphchalene
2-Hltroaniiin<
DLoMChyl pnthalac*
Accnapnchy1en*
2,6-Dinitrocol.uene
3-Hltroaniline
Acenaoncnene
Z.i-Dlnicroonenot
--Nicroonenoi
Dib«nzoiuran
2,4-Dlnltrotolu«n«
Olcthylphthalac*
<4-Chloropnenyl-phenyl«ther
Fluorene
4-Nltroanllln«
4.6-Dinltro-2-methylph«nol

CRQL

(1) Cannot be separated from Oiphenylamine
* - Indicates a replicate sample

CRQL - Contract Required Quaatltation Limit
IOL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

IOL

10
10
10
10
10
10
10
10
:o
10
10
10
• ̂

'_ J

13
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

<5700 UJ
<5700 UJ
<5700 UJ
O700 UJ
<5700 UJ
<5700 UJ
<5700 UJ
<5700 UJ
<5700 UJ
<5700 UJ
<5700 UJ
<5700 UJ
•5700 UJ
'5700 UJ
0700 UJ
<5700 UJ

< 23000 UJ
<5700 UJ
<5700 UJ
<S700 UJ
<5700 UJ
<5700 UJ
<5700 UJ
<5700 UJ
0700 UJ
<5700 UJ
<5700 UJ

< 28000 UJ
<5700 UJ
<28000 UJ
<5700 UJ
<5700 UJ
<5700 UJ
<28000 UJ
<5700 UJ

< 28000 UJ
< 28000 UJ
<5700 UJ
<5700 UJ
O700 UJ
<5700 UJ
<5700 UJ
<28000 UJ
<28000 UJ

<*70 UJ
<*70 UJ
<470 UJ
<*70 UJ
<*70 UJ
<*70 UJ
<*70UJ
<470 UJ
<470 UJ
<*70 UJ
<470 UJ
<470 UJ
'470 UJ
470 UJ
'470 UJ
<470 UJ
1300 J
<470 UJ
<470 UJ
<470 UJ
<470 UJ
<*70 UJ
<470 UJ
<*70 UJ
'470 UJ
<470 UJ
<*70 UJ

<2300 UJ
<470 UJ
<2300 UJ
<470 UJ
<470 UJ
<470 UJ
<2300 UJ
<470 UJ

<2300 UJ
<2300 UJ
<470 UJ
<470 UJ
<470 UJ
<470 UJ
<470 UJ
<2300 UJ
<2300 UJ

3
5
i
5
5
10
5
5
5
5
10
10
5
5
10
10
23
5

10
10
10
10
10

^10
4

3
10
10
3

23
13
*
10
*
3
*
10
15

MW6609T.il. 33
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Table J rr oi Str««m Sediment Analyse!, Indaicrl-PL«x Sit*. GSIP. Uobum. M»s«»cnu»«ttj.

Sample Designation:
Sample

lemi-voLatlie Organic Coopouna*
Concentration* in ug/L)

N-NLtrosoaiphanyiaaine (1)
- -aromoonenyi-phenyletner
Hexacniorooenxane]
?encacnioropnenoi
Phenancnrene
Anthracene)
3i-n-outyiphthalat«
Fluorantnen*
?yr«ne
Butyl benzyiphrhala.ee
." 2 ' -DLchlorooenxldine
Zemo ( a ) antnracene
.".-.rrsene
-.s 2-i;hrlh«XTl.) phtnai.at«
;.-n-octvi pnctvalac*
3enzo I o ) f luorancncn*
3enzo (ic) £ luoranciicnc
3enzo la) pyr«n«
Indeno il.2.3-cd) pyrene
Dlb«nio ta.n) ancnraccn*
Scnzo ig,n,i) pcrylenc

Dace:

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

SED-16
8/2/90

<5700 OJ
<5700 UJ
<5700 UJ

< 2 8000 UJ
9900 J
1700 J
O700 UJ
22000 J
22000 J
0700 OJ

< 11000 UJ
15000 J
-.2000 J
rsoo j

<5700 UJ
27000 J
27000 J
12000 J
5800 J
3100 J
5700 J

SED-17
3/2/90

<470 UJ
<*70 OJ
<470 UJ
<2300 UJ
<»70 UJ
<*70 OJ
<470 UJ
130 J
120 J
<470 OJ
<940 UJ
<470 UJ
<470 OJ
110 J

<470 UJ
140 J
140 J
<470 UJ
<470 UJ
<470 UJ
<470 UJ

IDL

S
5
S

Id
3
3

it
3
3
3
3
4
3
3

(1) Cannoc be separated from Qlphenyi.aml.ne
* - Indicates a replicate laaple

CRQL - Contract Reo^ilred Quantltation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
3 - Jnusaole oata

HOOW09T.il.33
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COIroounaj
Jnc.ntrationi u, u g / L )

SED-8
3/2/90

IDL

;eta-aHC
-eita-BHC
inaaa-iHC (Liadan.i
•-••peachior
Aidrin
Heptacnior epoxide
I.-.dosuifan I
—eldrin
- 4 '-ODE
•̂-•drtn
r.-.aojuiian II
- -'-ODD
-.--ojUiian siuiate
- -'-DDT
"echoxycnior
Tr.drln K«ton«
iipha-Chlordan«
iMwa-Chiordane
-oxapnene
Arocior-1016
Arocior-1221
Arocior-1232
Aroclor-1242
Aroclor-1248
Arocior-1254
Arocior-1260

-ROL " -ndtC"" ' "Plicate iaaoi~ft.QL - <- on tracr D*M * , ***npj
-L - -,?r K0*"1"* Ouantitat• •••* * ̂lSEniin*«r n ~™«

™m'nt "ejection Limit

3.05
0.05
3.05
0.05
0.05
0.05
3.05
3.05
0.10
3.10
0.10
3.10
•3.10
3.10
3.10
0.05
0.05
0.05
0.05
1.0
3.5
0.5
a. 5
0.5
3.5
1.0
1.0

•

L«
:ion Liu

<14 DN * * Jl
<14 R
<14 R
^14 R
<14 R
<14 R
<14 R
<U R
<28R
<28R
<28R
<28R
28 R

<28 R
<28R

<140 R
<28 R

<140 R
<140 R
<280 R
<140R
<140 R
<UOR
<140 R
<UO R
<280R
<280R

"•

ait

<10 R
<10 Bx AU K

<10R
<10R
<10 R
<10R
<10 R
<10 R
<20R
<20 R
<20R
<20R
<20 R
<20 R
<20 R

<100 R
<20R
'100 R
aooR
<200R
100 R

<100R
<100 R
•100 R
100 R

<200 R
<200R

~

<50 R
<50 R
<50 R
<50 R
<SOR
<50 R
<50 R
<50 R

<100 R
<100 R
<100 R
aoo R
<100 R
100 R
a oo R
<500R
<100 R
<500 R
<500R

<1000 R
<500 R
<500R
<500 R
<500 R
<500R

<1000 R
aooo R

^̂ ™̂̂ ™̂ ^̂ ^̂ ^̂ M̂

<11 R
<11 R
<11 R
<11 R
<11 R
<11R
<11 R
<ll R
<22R
<22R
<22R
<22R
<22 R
<22R
<22 R

<110 R
<22R
<UO R
<110 R
<220 R
<UO R
<110 R
<110 R
<110 R
<110 R
<220 R
<220 R

•

<23R
<23 R
<23 R
<23R
<23 R
<23 R
<23 R
<23 R
<46 R
<46 R
<46 R
<46 R
<46 R
<46 R
<46 R

<230 R
<*6 R
<230R
<230 R
<460 R
<230R
<230 R
<230 R
<230 R
<230 R
<460 R
<460 R

— — — —

<21 B*̂* R

<21 R
<21 R
<21 R
<21R
<21 R
<21 R
<21 R
<42 R
<42R
<42 R
'̂42 R
<42 R
<42 R
<42 R

<210 R
<42 R

<210 R
'-210 R
<420 R
<210 R
<210 R
<210 R
<210 R
<210 R
<420 R
<420 R

1

2̂30 R
<230R
<230R
<230R
<250R
<230R
<230R
<230R
<500 R
<500R
•500 R
<SOO R
500 R
:500 R
<500 R
'2500 R
<500 R

<2500 R
<2500 R
5000 R
<2500 R
<2300 R
<2500 R
<2500 R
<2500 R
<5000 R
<5000 R

"

<UR 0.01
<«R 0.02
<«R o.oi
<12R 0.01
<12R 0.01
<UR o.oi
<«R o.oi
<12£ 0.02
<2» R 0.02
<2»R 0.02
<2*R 0.05
<24R 0.02
<24R 0.02
<24 R O.Q8
<24R 0.08
<120R 0.06
<2*R 0.08
<120 R 0.12
<120R 0.12
<240R 0.40
<120R 0.38
<«OR 0.29
<120R 0.40
<120R 0.45
<120R 0.31
<240R 0.42
<240 R

~

0.23

ive aata
- Quaiicactv. oata
- Unujabi. data
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3. Sumaarr of Stream Sedlaant Analyse*. Industrl-Plex Sit.. CSIP. Woburn. Ma«»«etau.«ccs

San»i. D.siananon: SED-8* SED-9 SSD-10 SED-li SED-12 :ED-13 >
Sao**. Date: 8/2/90 3/1/90 3/1/90 7/31/90 9/2/90 /31/90

-estiCide\PCB CO.TJOOURQJ
Concentrations in ug/L)

ilpha-BHC
=eta-BHC
-.eita-BHC
jamaa-BHC (Lindanej
-ieotacrvlor
Aldrln
Heptacnlor epoxiae
Zndosulfan I
Cieldrin
.. .'-DDE
E.-.drin
Ir.cioiul.lan II
. .'-3DD
Cr.3osui.ian suiiate
. -'-DDT
^ethoxyenlor
indrin necone
alpha-Chloraane
janma-Chloreane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-125*
Areclor-1260

CRQL

0.05
0.05
0.05
3.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
a. 10
:.io
1 10
3.10
0.05
0.05
0.05
0.05
1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

<11R
<11R
<11 R
<11 R
<11R
<11R
<11R
<11 R
<22R
<22R
<22R
<22R
<22R
<22R
<22R
<110 R
<22R

<110 R
<110 R
<220R
<110R
<110 R
<110 R
<110 R
<110R
<220R
<220R

••0.50 R
<0.50 R
<0.50 R
iQ.50 R
<0.50 R
•0.50 R
<0.50 R
0.50 R
<1.0 R
<1.0 R
a. OR
'1.0 R
<1.0 R
1.0 R
1.0 R
<5.0 R
•ci.o R
<5.0 R
<5.0 R
•10.0 R
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

<11
<11
<11
<11
<11
<11
<11
<11 R
<21 R
<21 R
<21 R
<21 R
<21 R
<21 R
<21R

<110 R
<21 R

<110 R
<110 R
<210 R
<110 R
<110R
<110 R
<110R
<110 R
<210R
<210 R

<470 R
<470 R
<470 R
<470 R
<470R
<470 R
<470 R
<470 R
<940 R
<940 R
<940 R
<940 R
<940 R
• 940 R
<940 R
4700 R
<940 R
<4700 R
<4700 R
(9400 R
<4700 R
<4700 R
<4700 R
<4700 R
<4700 R
<9400 R
<9400 R

<23 R
<23 R
<23 R
<23 R
<23R
<23 R
<23 R
<23 R
<45R
<45 R
<45 R
<45 R
<45 R
<45 R
<45 R
<230 R
<45 R
<230 R
(230 R
<450 R
<230R
<230R
<230 R
<230 R
<230 R
<4SOR
<450 R

<440 R
<440 R
440 R
440 R
<440 R
•:440 R
•440 R
440 R
880 R
,380 R
'880 R
880 R
880 R
880 R
380 R

<4400 R
•880 R
<4400 R
<4400 R
<8800 R
'4400 R
<4400 R
<4400 R
<4400 R
<4400 R
<8800 R
<8800 R

ED-14 SED-15
•31/90 8/1/90

IL

<10
<10
<10
<10
<10
<10
<10
<10
<21 R
<21 R
<21 R
<21 R
<21 R
<21 R
<21 R

clOO R
<21 R
'100 R
•100 R
<210 R
100 R

•clOO R
<100 R
<100 R
<100R
<210R
<210 R

<11R
<11R
<11R
<11R
<11R
<11R
<11R
<11 R
<23 R
<23R
<23R
<23R
(23 R
<23 R
<23R
<110 R
<23 R
<110R
<110 R
<230R
<110R
<110R
<110R
<110R
<110R
<230R
<230R

0
0.0
0.0
0
0
0..
0.0
0 f
0
a
o.-c
o.c
o -
c
0.
o.c
a.c
0
0.
0.
0.
0.
0
0.
0.
0.
0.

* - Indicates a replicaca Jample
CRQL - Contract Required Quantitatlon Limit
ICL - Instrument Detection Limit

'al idatton Codes

A - Quantitative data
J - Qualitative oata
R - Unusable data
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5amole Designation: SED-16
Simole Date: 8/2/90

estlcide\PCB Compounds
.ancentratlons in _g/L)

-..oha-BHC
jeca-BHC
:elta-BHC
jiama-BHC (Lindane)
-ieptacnlor
Aldrln
-leptacnlor eooxide
Ir.doaulfan I
:.eldrln
- .'-DDE
:.-.drln
Ir.doauxlan II
- . ' -ODD
-cojuilin lunate
-'-DDT

vethoxvenlor
Ir.drln keton*
i.oha-Chloroane
.aaoa-Chlacdane
Toxapncnc
Acoclor-1016
Aroclor-1221
Aroelor-1232
Acoclor-1242
Aroclor-1248
Aroclor-1254
Acoclor-1260

CRQL

0.05
0.03
Z 05
o.os
0.05
0.05
0.05
0.05
0 10
0 10
0 10
10
10
10

: :o
3.05
3.05
3.05
C 05
1.0
0.5
O.i
0.5
0.5
0.5
1.0
1.0

<37 R
<37R
<37R
<37R
<37 R
<37R
<37 R
<-37 R
<73 R
<73 R
^73 R
73 R
73 R
' 73 R
<73 R

<370 R
<73 R
070 R
3̂70 R
<730R
<370 R
<370 R
<370R
<370 R
<370 R
<730R
<730 R

;£D-17
3/2/90

<23 R
<23 R
<23 R
<23R
<23 R
<23R
<23R
<23 R
•46 R
<46 R
<46 R
'46 R
'46 R
i6 R
46 R
230 R
<46 R
230 R
230 R
'.460 R
<230R
<230 R
<230 R
,230 R
230 R
<460 R
<460R

IDL

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.05
0.02
0.02
0.08
0.08
0.06
0.08
0.12
0.12
0.40
0.38
0.29
0.40
0.43
0.31
0.42
0.23

* - Indicates a replicate sample
;ROL - Contract Reouired Ouantltatlon Limit
IDL - Instrument Detection Liait

'Uldatton Codes

\ - Quantitative data
J - Qualitative data
% - Unusable data
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Table 3. Summary of Stream Sediment Analyses. Industri-Ple* Site. CSIP, Uoburn, Massachusetts.

Sample

"letais
Concentrations in

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calci.ua
Chromium
Cobalt
Copper
Iron
Lean
**atnasium
'ancanese
'.ercurv
Nickel
Potassium
Selenium
Stiver
Sodium
Thallium
Vanadium
Zinc
Tin

designation:
Sample Date:

IDL
mg/kg) (ug/L)

15
17
2
1
1
3
U
3
3
3
3
2

23
1

3.2
24
'28

2
2
IS
4

3
6

17

SED-1
3/3/90

6.530 A
7.3 J
4.8 J
23.4 J

<O.J3 U
<1.0 U
I,i30 J
28. 6 A
6.2 J
33.4 J
9140 A
11.6 J
2.600 J

174 A
0.2 U
<a.4 u
1,040 J
<0.70 U
<0.70 UJ
119 A

<1.1 UJ
13.3 J
56.3 A
16.3 J

3ED-2
3/3/90

3 , 620 A
<4.8R
371 J
27.4 J
3.27 A
1.2 A
67S J
546 A
3.7 J
121 J

21,600 A
212 J

1.040 J
-8.4 J
3.1 A
<6.0 U
287 A
0.32 A
1.8 J

•.102 U
<0.76 UJ
11.7 J
189 A
3.6 J

SED-3
3/3/90

19,900 A
<22.0 R
29.4 J
26.3 J
<1.2 U
<3.3 U
1,400 J
30.4 A
4.4 J

44.3 J
31,400 A
26.7 J
3.330 J
108 A

<Q.6 U
27.7 J

1 , 120 J
<2.3 U
<2.3 UJ
479 J
<3.7 UJ
30.4 J
71.3 J

1.010 J

SEO-4
3/2/90

10,200 A
<S.l R
4.2 J
.9.5 J
0.46 A
<3.3 U
2.220 J
27.3 A
9.9 J

33.1 J
16.800 A
28.7 J
5.710 A
162 A

<0.1 U
20.0 J
2,160 J
<0.34 U
<O.S4 UJ
62.2 J
<0.81 UJ
32.3 J
50.9 A
12.3 J

3ED-5
3/2/90

4,190 A
<3.4 R
12.5 J
12.9 J
<0.28 U
<3.3 U
1.160 J
22.2 A
2.8 J
12.2 J
7,100 A
28.7 J

1 . 980 J
91.3 A
<0.1 U
<6.a u
407 A

<0.57 U
<0.57 UJ
<5.1 U
<0.86 UJ
11.0 J
88.3 A
14.4 J

3ED-6
3/2/90

922 A
<4.8 R
154 J
-8.5 J
<0.25 U

3.4 J
2.350 J
95.4 A
2.6 J

18.4 J
22.400 A

27.3 J
326 J
394 J
3.4 A
<6.0 U
329 J

<0.32 U
:.76 J
356 J

<0.78 UJ
4.9 J
46.7 J

<4.*3 U

SED-7
3/1/90

5,400 A
373 J

1.380 J
462 J

0.89 A
<0.89 U
1,160 J
331 A

11.9 J
216 J

-4.100 A
-,210 J
513 A
140 J
9.5 A
9.0 A
419 A
10.7 A
13.6 J
240 J
33.4 A
15.8 J
384 A
221 J

SED-8
8/3/90

3,480 A
<5.7 R
2.6 J
6.9 J

<0.30 0
<0.91 0
712 J
7.6 J
1.6 J
13.2 J

4 , 950 A
5.3 J

1,320 A
54.2 A
<0.2 U
<7.2ff
366 A

<0.61 U
<0.60 UJ
134 J

<0.91UJ
7.9 J
15.2 J
11.9 J

at
(us, ft)

t

To
10•

500'0
• i

iffS
5

50-

0
40

5000

50C?
10
*1

• - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
.' - Qualitative data
R - Unusaole aata
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Tabl. 3 3
—«T of stream Sediment Anal,,.,, Induatn-Ple,

Petals

Concentration* in

Designation: SED-8*
Sampl* Date: 3/3/90

:DL
(ug/L)

5ED-9 ;ED-10
3/1/90 3/1/90

SED-11
71 31/90

SED-12
3/2/90

SED-13
7/31/90

SED-14
7/31/90

SED-13
3/1/90

C8DL

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
_ead

"inganese
'ercury
•Uckel

?ota*sium
Selenium
Silver
Sodium
Thallium

Vanadium
Zinc
Tin

* - Indicates a replicate samole
CKDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
-' - Qualitative data
X - Unusaole data

15
17

2
1
1
3

14
3
3
3
3
2

:3

: 2
24

-28
2
2

18
4

3
6

17

••̂ -BHH.

3 , 380 A
6.2 J
2.7 J
8.2 J

<0.28U
<0.83 U

663 J
6.3 J
1.3 A

10.2 J
4 , 3 4 0 A

6.6 J
1.310 J
-4 .3 A
<0.1 U
<6.6 U

372 A
<0.5S U
<0.55 UJ

133 J
<0.83 UJ

7.6 J
17.1 J
23.6 J

— — _•«

15.800 A
41.5 J

9,830 A
171 J
3.7 J

51.5 A
14.900 A

1.090 A
27.8 J

1.160 J
112.000 A

611 J
- 880 J
1.150 A

1.9 A
<48.0 U
2,040 J

10.9 A
5.4 J

12,700 J
< 6 . 3 U
79. 1A

7.940 A
1,230 J

— ̂ -^— .̂ ^

-,390 A
16.4 J

170 J
23.9 J

<0.26 U
2.2 A

1 . 460 J
32.1 A
5.9 J

79.2 J
34.200 A

313 J
2.330 A

183 J
<0.1 U
<6.1 U
713 J

<O.S3 U
<0.51 UJ

84 J
<o.ao j

13.2 J
223 A

16.8 J

•»»»•»»»»»»•»»»»»•»»»»•»»»»«

14,700 A
<20.6 R
1,730 J

122 J
1.8 J

27.4 J
8,220 A

529 A
41.9 J
523 J

94,100 A
320 J

2.270 J
763 J
1.7 A

44.8 A
1,290 J

7.8 A
<2.2 UJ

1.610 J
<3.6 UJ
47.0 J

5 , 980 A
30.0 J

•— — ̂ — _

3,340 A
<5.7 R
9.4 J

15.1 J
<0.30 U
<3.3 U

947 J
18.6 A

1.5 A
27.3 J

6 , 900 A
41.0 J

1.640 J
92.7 A
<0.1 A
<7 .2 A
584 J

<O.S7 U
<0.60 UJ

<5.4 A
<0.8S UJ

10.1 J
47.7 A
9.6 J

••••••̂ eBIMKH^H.

6,380 A
<20.7 R
1.330 J

64.0 J
1.2 J

14.1 A
4,330 J

382 A
14.4 J
287 J

55,100 A
275 J

-.190 J
-38 A
1.0 A

<26.1 U
1,040 J

6.0 A
2.7 J
817 J

O.3 UJ
30.4 J

2,580 A
50.4 J

3 , 480 A
< 4 . 6 R
20.6 J
11.3 J
0.26 A

<0.73 0
333 J

13.3 A
3.7 J

16.6 J
7,080 A

7 3 J
-.610 J

158 A
'0.3 U
<5.9 U
573 J

<0.31 U
<0.49 UJ

<290 U
<0 .77 UJ

9.0 J
^6.1 A
3.48 J

5. 160 A
19.8 J
511 J
111 J

<2.00
2.3 J

3,120 J
118 A

13.1 J
171 J

37,400 A
346 J
950 J
807 J
0.3 A

11. 2 A
429 J

0.86 A
<3.90J
312 J

<O.S6 DJ
12.9 J

437 A
137 J

200
60
10

200
5
5

5000
10
50
23

100
5

5000
15

0.2
40

5000
5

10
5000

10
50
20
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Tible 3. Summary or Stream Sediment Analyses, Indujcrt-Plex Site, CSIP. Uofaum. Maaaacnusatts.

Sample

Petals
Concentrations in

Aluminum
Antimony
Arsenic
Barium
Beryl Hum
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
lead
"agnesium
".anaanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin

Designation:
Sample Date:

IDL
og/kg) (ug/U

15
17
2
1
1
3
14
3
3
3
3
2

23
i

3 2
24
428
2
2
18
4

3
6
17

SED-16
8/2/90

10.300 A
<13.8R
928 J
173 J
1.1 J

23.4 J
10,300 A

140 A
33.9 J
357 J

87.500 A
35* J

- 610 J
575 J
<0.4 U
26.9 J
301 J
41.4 A
<1.7 UJ
69.6 J
<2.7 UJ
159 J

1600 J
24.9 J

3ED-17
3/2/90

C*
(u«A.

- , 890 A **
<5.3R 61
58. 6 J "
438 J

<0.2BU
3.3 J :

1.990J 300C
100 A
4.2 J
71. 8 J — =

23, 800 A 100
116 J *

2.520 J 5'.
189 J

<0.1 U 0-i
<6.7 U 40
441 J SO""

'0.57 U
<Q.36UJ ,
3 . 7 J 3000

<0.86UJ 10
16.5 J
150 J
5.7 J

* - Indicates a repllcac* sampla
CRDL - Contract Required Detection Limit
IDL - Instrument detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data
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ble 3. S'jnniary oi Stream Sediment Anaiys«». Indu»eri-Plex Site, GSIP. Woburn. Ma»a»enuj«ct».

5aapi« Designation: SED-1 SED-2 5ED-3 5EO-4 SED-5 SED-6 3ED-7 SED-8
Saapie Oat«: 8/3/90 3/3/90 a/3/90 d/2/90 3/2/90 3/2/90 3/1/90 8/1/90

^5ceixaneous Comuounaa
3ry veignc units )

Tool Organic Caroon (J Carbon)
Alkalinity, Carb. as CAC03 (mg/k«)
Trivalcnc Chromium Ing/kg)
.•iexavalent Chromlua (mg/kg)
Dti (unici)

0.64 A
'6.* U
28.6 J
<1.3 OJ
7.0 A

0. 47 A
<6.7 U
546 J
<1.3 OJ
5.4 A

0.91 A
<8.2 0
30.4 J

<1.6 OJ
5.8 A

<11.S
<6.0
27.3
<0.60
7.5

0
n
j
OJ
A

<11.3 U
<6.3 UJ
22.2 J
< 1 . 3 U J
6.9 A

14
<25
95
<5
7

.6 A

.8 OJ

.4 J

.2 OJ

.9 A

1.2A
<1.7 OJ
331 J
<1.7 OJ
6.7 A

O.UA
<6.4 17
7.6 J

<0.64 OJ
6.0 A

0.010

* - Indlcac** a repilcac* sample

JSOL - Contract Seouir«d Ouantltatlon Limit
~.2L - '.istruomnt 2ec<ccion

•. >:idacion Codes

-i - Quantitative data
-" - Qualitative aata
:3. - Unusable aata
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3. Sunn.IT of Stream Sediment Analyse*. Indu»trl-Plex Stt«, CSIP, Woburn. Massacmiaetts.

?a«« 17 of 18

Sample Designation: SED-8*
Sample Datei 8/3/90

SED-9
3/1/90

SED-10
3/1/90

SED-11
7/31/90

SED-12
3/2/90

SEO-13
7/31/90

SED-14
7/31/90

SED-15
3/1/90

Coraoounas
weight units) IDL

T^tal Organic Carbon <J Carbon)
Alkalinity
Trivaient
Hexavalent
pri (units)

, Carb. as CAC03 (mg/k«)
Chromium
Chromium

(os/kc)
(mg/ks)

O.*0 A
<6.* U
6.3 J

<0.64 UJ
5.8 A

20.2 A
<39.1 UJ
1 , 090 J
< 7 . 8 UJ
7.4 A

0.23 A
<1.2 OJ
32.1 J
<0.62UJ

7.1 A

15.8 A
<32.9 U
529 J
<6.6 UJ
7.0 A

<11.5 V
<6.3 UJ
18.6 J
<0.63 UJ
6.8 A

9.9 A
<21.9 U
382 J

<4.4 UJ
7.1 A

0.17 A
<6.1 U
13.5 J
<1.2 UJ
6.9 A

0.65 A 0.010
<7.1
118

<0.71
7.3

0
J
UJ
A

- - Indicates » replicate sample
:?.QL - Contract Required Ouantitation Limit
:;L - Instrument Detection Limit

Codea

\ - Quantitative aata
. - Qualitative data
^ - Unusaole data
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Tibia 3. Summary of Stream Sediment Analyses . Indu»tri-Pl«« Site, CSIP. Wobum. Ma»»achuaecrs .

Sample Designation: SED-16 2ZD-17
Sample Date; 8/2/90 3/2/90

iscellaneous Comoounds
Dry veignt units)

Total Organic Carbon (X Carbon)
Alkalinity, Carb. as CAC03 (mg/kg)
Tnvalent Chromium (mg/kg)
r-Iexavaient Chromium (mg/kg)
pH (units)

23
c23
140
<4
6

.0

.6

.0

.7

.7

A
UJ
J
OJ
A

<6
100
<1
7

.3

.0

.3

.5

0
UJ
J
UJ
A

0.010

* - Indicates a replicata samel*
:ROL - Contract Required Quantitatlon Limit
IDL - Instrument Detection Limit

'^Lidation Codes

A - Quantitative aata
J - Qualitative data
R - Unusable aata
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Tible • SuamaiT of Cor* Analyses. Induatrl-Plex Sit«, CSIP. Wo bum. Massacnusetts.

Sample Designation: CORE 1
Saaple Depth: 0.5-0.9

Sacaple Date: a/3/90

Volatile Organic Joaioounas
Concentrations in ug/kg) CRQL IDL

Chloromecnane
3romomecnane
Vinyl cnioride
Chloroeenane
Methylene chloride
Acetone
Carbon dlsulflde
1 . 1-Dlchloroethene
1 . 1-Dlchloroetnana
1 . 2-Dlchloroetnylene
Chloroform
; ;-Dichloroeenane
^-Sucanone
1 1 . • -Trlchloroecnane
Carbon cecracnlori.de
Vinyl acetace
B roooaichlorooecnane
1 . 2 -0 Ichloropropane
c i.j-1 , 3-Olchloropropene
Trlchloroechene
Olbrooocnlorooetnane
1 , 1 ,2-Trlchloroechane
Benzene
trani-1 . 3-Dlchloropropene
Bromofontt
«-Kethyl-2-pentanone
2'Hexanone
T« c rachloroechene
1 ,1,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Scyrene
local xylene*

10
10
10
10
5
10
5
5
5
5
5

^10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
i
5
i
5
5
5
5

<12U
<12U
<12 U
<12U
12 J
19 R
<6 U
<S U
<6 U
<6 U
<6 U
<6 U
<12 UJ
<6 U
<6 U
<12 U
<6 U
<6 U
<6 U
<S U
<6 U
<6 U
<6 U
<6 U
<6 U

<12 tl
<12 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 U
<6 a

2
-»

>
2

1
1

£~

1

ri

r
l
1
4

t

1"

1

1

!„
1
1

* - Indicates a replicate saople
CRQL - Contract Required Quancltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.il.33



Pas* 2 of 6

Summary of Core Analyst*. lodvutri-Plex Sice. GSIF, Wot>um, Massachusetts.

Sample Designation: CORE 1
Sample Oepch: 0.2-0.9
Saaple Date: a 13/90

5emi.-VoJ.aciJ.* Organic Compoundj
Jnfiltereo)
Concentrations in ug/k<) CRQL no.

?h«noi
ail <2-Chloro«tnyi) ether
2-Chloropnenol
1 . 3-Dlchlorobenzene
1 . 4-Dichlorobenzene
Benzyl alcohol
1 . 2-DiehJ.orobenzene
2-Methylphenol
= 11 (2-Chloroisopropyi) ether
- -Methylphenoi
'.-Nltroso-OL-n-propyiamine
nexacnioroetnane
.'iitrobeneene
Ziophorone
2-Nltropnenol
2. 4-DLmethylphenoi
3«ntoic acid
bis (2-Chloro«thoxy) nechjutc
2 , 4-Dlchloropn«noi
1 , 2, 4-Trlciilorob«nz«n«
N»phthai«n«
"•-Chloroaniilne
H«x»chlorobucadi«n«
4-Chloro-3-m«thyiph«noi
2-M«thyinaphthal«n«
H«xachlorocyciop«ncadi«n«
2. 4 ,6-Tcichlorophcnol
2 . A , 2-Trlchlorophtnoi
2-Chloronapnchal«n«
2-Nltroanilin*
Dlonchyi phch*iate
Aonaonthylen*
2 . 5-Dlnitrocoluen*
3 -Nltroanliin*
Aonaphchcnc
2 . 4 -D inicrophcnol
4-Hitroph«nol
Dlb«nzofuran
2.4-Dlnitrotolucn*
Oicthylphthalac*
4 -Chlorophcny 1 -phcny i echar
Fluortn*
4-Ni.troanllln*
4 , 6-Dinitro-2-m«thyiph«noi

10
10
10
10
10
10
10
10
10
10
:o
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

<400 UJ
<400 UJ
«.00 UJ
<400 DJ
< 400 UJ
<400 UJ
<400 UJ
<400 UJ
<400 UJ
<400 UJ
<4QO UJ
< 400 UJ
<400 UJ
<400 DJ
<400 UJ
<400 UJ
<2000 UJ
<400 UJ
<400 UJ
<*00 DJ
<400 DJ
<400 UJ
<«00 UJ
<400 UJ
<400 UJ
<400 UJ
<400 UJ
<2000 UJ
<400 UJ
<2000 UJ
<400 UJ
<400 UJ
<i>00 UJ
<2000 UJ
<«00 UJ
<2000 UJ
<2000 UJ
<400 UJ
<400 UJ
<400 UJ
<400 UJ
<400 UJ
<2000 UJ
<2000 UJ

5
3
5
3
i
10
s
s
5
5
10
10
3
S
10
10
23
5
i
i
3
S
3
10
10
10
10
10
*
10
*
3
10
10
3
23
13
*
10
*
3

^10
13

(1) Cannot be i«par»t«d from Diph«nylao>in«
* - Indicate* a replicat* sample

CRQL - Contract Required Qumtitacion Limit
IOL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006M9T.il.33



Page 3 of 6

"ible 4 Summary or' Cor* Analyses, Induatri-Plex Sic*. GSIF, Wo burn. Massachusetts.

Sample Designation: CORE I
Sample Depth: 0.5-0.9
Sample Dit«: an/90

.emi-Volatile Organic Compeunai
Jnfllcerea)
Concentrations in ug/kg) CRQL

'.'-Nitrosodiphenylainine (1)
- - 3 romopheny 1 -ph«ny i e the r
•iexachlorobaaxene
?entachlorophanol
rhenantnrene
Anthracene
3i.-n-butylphthalata
Fluorantnene
=yr*n«
2ucylb«nzTlphthalac«

3 ' -DLchlorobcncidin*
lento (a) ancnrac<n«
" .ryjen*
:.i ( 2-EthTinexTl ) phchalac*
DL-n-octyL phcnalac*
3enxo (b) fluorantn«n«
3enxo (k) fluoranrnan*
3enzo (a) pyrcn*
Indcno (1,2,3-cd) pyr«n«
DLbcnxo (a,h) anchraon*
Bcnxo (g.h.l) pcrylcn*

10
10
10
so
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

<400 DJ
<400 DJ
<400 DJ
<2000 OJ
<400 DJ
<400 OJ
<400 UJ
<400 OJ
<400 OJ
<400 UJ
•800 OJ
<iOO OJ
<400 UJ
230 J
<400 OJ
<400 OJ
< 400 OJ
<400 OJ
<400 OJ
<400 OJ
<400 UJ

J

10
1
-
3
3
3
<
'i
3
3
4
3
.(
3
3
4
3
3

(1) Cannot be i«parat«d from Dlphanylamlna
* - Indicates a rcpllcaca sample

CRQL - Contract Required Quantltatlon Limit
IEL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative daca
R - Unusable oata

M006609Y.il.33



Pag* » of 6

7~ble 4

Sample Designation: CORE I
Sample Depth: 0.5-0.9
Sample Date: 8/3/90

i3c«ilan«ous Analyj,,
-nfllcerea)
Concentrattons

.Ukalinity, Carb. a* CaC03
Hexavaient Chromium
?ri

Total Organic Carbon

* - Indicates a replicate sarnie
:;L - Injtrument Detection Llaiic

' i l idatlon Codes

A - Quantitative data
; - Qualitative data
7 - Unusable data

<6.0 V
<0.60 UJ

5 .6A
0.20 A

IDL

6.0
0.«

0.010

M006M91T. 11.33



Page) 5 of 6

r.ble Summary of Cor* Analyses, Industri-Pl«x Sice, CSIP. Woburn. Massachusetts.

Petals
Concent rac ions

Aluminum
Ant Imonr
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Ldid
'!.i;nesium
-!an>,anese
Mercury
N'lckei
?ocass lum
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Tin

Sample Designation:
Sample Depth:
Sample Dace:

IDL
in rag/kg) Cug/L)

15
19
2
1
1
3

14
3
3
3
3
2

23
;

0.2
24
438
2
2
18
A
3
6
17

CORE 1
0.2-0.5
a/3/90

3400 A
<4.5 R
9.9 J
7.8 J

<0.24 U
<0.71 U
653 J
13.9 A
2.6 A
13.6 J
6.640 A

5.7 A
1 . 620 J
84.3 A
<0.1 U
<5.6 U
i97 J

<0.50 U
<0.*7 UJ
66.2 J
<0.75 UJ

3. 9 J
62.6 J
9.3 A

CORE 1
0.5-0.9
3/3/90

2500 A
^4.3 R
0.71 A
7.6 J
0.44 A
<0.69 U

786 J
22.3 A
2.2 A
30.7 A

- 180 A
5.3 A
938 J
35.7 A
•;o.i u
6.2 A
341 A

<3.49 U
<0.46 UJ
64.2 J
«3.74 UJ
5.5 J
109 J
239 A

-

CKDL'
(u«/L

200
60
1!
201

Jf
5

500'
1C
5?
25
100

c

5000
15 -
0.2
40

5000
5
10"

5000
10
50
20

* - Indicace* a replicate sample
CRDL - Concracc Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative aaca
J - Qualitative aaca
R - Unusable aaca

M006609Y.il.33



Pa«« 6 of 6

7ibl. Su.an.ry or Cor. An.iy1M.
Sit., CSIP, Wo burn. Masi.chiu.cts.

Saopi. designation:
Saopl. D.pth:
Sâ il. Oat.:

Pestlcid.VPCB Coooouna*
Concentration* ir. ug/L)

COU 1
0.2-0.5
8/3/90

CRQL

lipha-BHC
beta-BHC
aeita-BHC
gaoma-BHC (Llndan.1
Heptachlor
Aidrin
Heptacnlor epoxiae
Indosuifan I
Dl.ldrln
4.4'-DDE
ladrln
r.-.doiuifin II
- »'-ODD
Z.-.doiuifan aulfatc
- , *•-DDT
Methoxyenlor
Indrln k.ton.
aipha-Chlordan.
gaoaa-Chlordanc
Tox.ph.nc
Areelor-1016
Arocior-1221
Aroclor-1232
Aroelor-1242
Aroclor-1248
Aroelor-1254
Aroclor-1260

* - Indicate* a rcpllc.t. saopl.
CRQL - Contract Rcoulr.d Quantltatlon Limit
IDL - Initrument detection Lunit

Validaclon Codes

A - Quantitative data
J - Qualitative data
R - Umuabie data

9 (
9 (
9.

9.
9.
9.
9.
9.

<9
<9
<9
<9
<9
<9
<9
<9

.9R

.9R

.9R

.9R

.9R

.9R
-9R
.9 R

20 <20 R
20 <20 R
20 <20 R
20
20
20
20
99
20
99
99
200
99
99
99
99
99
200
200

<20 R
<20 R
<20 R
<20R
<99R
<20 R
<99R
<99R

<200 R
<99R
<99R
<99R
<99R
<99R
<200R
<200R

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02

.02

.03

.02

.02

.08

.08

.06
0.08
0.12
0.12
0.40
O.U
0.29
0.40
0.43
0.31
0.42
0.23

0.
0.
0.
0.
0.
0.
0.

M006609T.il.33



Page 1 of 21

Table 2. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Industri-Plex Site Remedial
Trust. Wo bum, Massachusetts.

W«ll D«aign«tion: OW-1 OW-1A OH-* OW-6 OH-9 OW-10 OW-11 Otf-12
Sample Dat«: 3/20/90 3/19/90 3/19/90 3/16/90 3/19/90 3/20/90 3/20/90 3/15/90

Volatile Organic Compounds
; Concentrations in ug/L)

Chloromethane
3 ronoaetoane
Vinyl chloride
Chloroe thane
Methylene cnlorlde
Acetone
Carbon dlsulflde
1 , 1-Olchloroethene
1 , 1-Dlchloroethane
trans-1 ,2-Dlchloroethylene
Chloroform
1 , 2-Olchloroe thane
2-3utanone
1 , 1 , 1-Trlchloroetnane
Carbon tetracnlorlde
Vinyl acetate
3 romodlchlorome thane
1 . 1,2,2-Tetrachloroethane
1 , 2-Dichloropropane
trans-1 , 3-Dlchloropropene
Trlchloroethene
Dlbrooochloromethane
1,1, 2-Trlchloroethane
Benzene
cls-1 , 3-Dlchloropropene
2 - Chi o roe thy 1 vinyl ether
Brooofonn
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
Toluene
Chlorobenzene
ethyl benzene
Styrene
Total xylenes

CRQL

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5

10
5
5
5
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5

1 J
<10 U
(10 U
3 J
5 R

<10 0
<S U
<S U
<5 U
<S U
<5 U
<5 U
'10 U
<5 U
<5 U
<10 U
<5 U
<S U
<5 U
<5 U
<5 U
<S U
<5 U
<5 U
<S U
<5 U
<3 U
<5 U

<10 U
<10 U
<5 U
25 A
<5 U
<5 U
<5 U

2 R
<10 U
<10 U
<10 U

3 R
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U
<5 U
<10 U
<5 U
<S U
<10 U
<5 U
<5 U
<5 U
O U
<5 U
<5 0
<3 U
<5 0
<5 U
<5 U
<5 U
<5 0

<10 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U

<10 U
<10 U
<10 U
<10 U
12 R
6 J
<5 U
<5 U
<5 U
<5 0
<5 U
<a u
<10 U
<5 U
<5 0
<10 0
<5 U
<5 0
<S 0
<5 U
<3 U
<5 0
<s a
0 U
<5 0
<3 U
<3 U
<3 U
<10 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U

<10 U
<10 U
<10 U
<10 0
13 R
<10R
<s a
<3 U
<s n
<3 0
<3 0
<3 U
<10 U

3 J
<5 U
<10 U
<3 U
<3 U
<5 U
<5 U
<5 U
<5 0
<5 U
<3 U
<3 0
<3 H
<3 U
<5 U
<10 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U

<10 U
<10 U
<10 U
<10 U
13 R
<10 U
<3 0
<5 0
<5 U
<3 U
<5 0
<5 0
<10 U
<5 U
<5 U
<10 U
<5 U
<5 V
<5 U
<5 U
<5 U
<30
<3 U
<3 U
<3 U
<5 U
<5 U
<5 U
<10 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U

<10 U
<10 U
<10 U
<10 U
1 R

<10 U
<5 U
<3 U
<5 U
<5 U
<5 U
<5 U
<10 U
<5 U
<5 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U
<5 U
<3 U
<5 U
<5 U
<5 U
<5 U
<5 U
<10 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U

<10 U
<10 U
<10 U
<10 U
2R

<10 U
<5 U
<5 U
<S U
<5 U
<5 U
<5 U
<10 U
<5 U
<5 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U
<5 U
<5 U
<5 U
<5 U
<3 U
<5 U
<5 U

<10 U
<10 U

1 R
<5 U
<5 U
<5 U
<5 U

<10 U
<10 U
<10 U
<100
8R
16 R
<3 0
<5U
<3 U
<5U
<5 0
<5 U
<10 U
<5 U
<5 U
<10 U
<5 0
<S U
<S 0
<5 U
<3U
<3U
<5U
460
<3D
<3 0
<3U
<3 0
<10 0
<10 U

4 J
<5 U
<5 U
<5 U
<5 U

IDL

2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
2
1
2
2
1
1
1
1
1
1

* - Indicates a replicate sample
CRQL - Contract Required Quantisation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative daca
J - Qualitative data
R - Unusable data

M006609Y.8.49



Page 2 of 21

Table 2. Sumnary of Ground-Water Analyses. Ground-Water/Surface-Water Investigation Plan, Industri-Plex Stt« Remedial
Trust, Wobum, Massachusetts. __

Wil Designation: OW-13 QW-13* OM-1* QH-15
S«*l. Date: 3/19/90 3/19/90 3/15/90 3̂ 90

Volatile Organic Cooipounds
(Concentrations in ug/L) CRQL

. .

Chi orooie thane
Bromooe thane
Vinyl chloride
Chloroethan*
Methylene chloride
Acetone
Carbon disulfide
1 , 1-Dlchloroethene
1 . 1-Dlchloroethane
trans-1 ,2-Oichloroethylene
Chloroform
1 . 2-Dlchloroethane
2-Butanone
1.1, 1 -Trlchioroethane
Carbon tetrachloride
Vinyl acetate
Bromodichlorooie thane
1 . 1 ,2,2-Tetrachloroethane
1 .2-Dichloropropane
trans-l , 3-Dlchloropropene
Trichloroethene
D lbronx>chloroae thane
1 • 1 • 2-Tr ichloroethane
Bencene
cis-1 , 3-Dlchloropropene
2-Chloroethylvinyi ether
Broaoforo
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total xylenes

•

—

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5

— — w

— ̂— _

<10 V
<10 0
<10 U
<10 U
<SOJ
<10 U
<5 0
<5 0
<s a
<50
<5 U
<5 U
<10 U
<3 U
<5 C
<10 U
<3 U
<5 U
<S U
<5 U
<5U
<5 0
<5 0
* J
<5 0
<5U
<5 0
<5 0
<10 U
<10 U
<5 0
<5 0
<5 U
<5 U
<5 U

— — — —

^ —— «•. ._

<10 U
<10 U
<10 0
<10 U
<50J
5 J
<5 0
<SU
<5 0
<5 0
<5 U
<S U
<10 U
<5 U
<5 U
<10 U
<5 U
<5 U
<3 U
<5 U
<5 U
<5U
<3 0
4 J
<5U
<5 U
<50
<5 0
<10 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 U

— ̂-̂ -̂̂ »

— — ̂ — __

<10 U
<10 U
<10 U
<10 U
7R

<10 UJ
<5 U
<SU
<3 U
<5 U
<5 0
<5 U
<10 U
<5 U
<5 U
<10 U
<3 0
<5 U
<5 U
<5 »
<i U
<5U
<3 0
<3 V
<5 U
<5 U
<5 0
<5 D
<10 U
<10 U
<3 U
<5 0
<5 0
<5 U
<5 U

•̂ ^̂ •̂ ^̂••M

<10 U
<10 U
<10 U
<10 D
6 R

<10 0
<5 U
<5 U
<5 U
<5 U
<5 U
<5 U
<10 U
<5 U
<5 U
<10 U
<3 U
<3 U
<3 U
<3 U
<3 0
<5 0
<5 U
<3 U
<5 0
<3 U
<5 0
<5 U
<10 U
<10 U
<5 U
<3 U
<5 U
<5 U
<5 U

-̂ — Be-̂ — «

• •

OV-16 OW-17 OH-18 OH-18A
3/20/90 3/15/90 3/15/90 3/15/90

-̂

^̂ ^̂ ~̂̂ "̂ "~̂ — ̂— ̂̂ «̂ ^̂ _̂

<sooo u
<5000 U
<5000 U
<5000 U
780 R

37000 R
<2500 U
<2500 0
<2500 U
<2500 U
<2500 0
<2500 U
<5000 U
<2SOO U
<2500 U
0000 U
<2500 U
<2500 U
<2500 U
<2500 0
<2500 U
<2500 U
<2500 U
<2500 UJ
<2500 V
<2500 0
<2500 U
<2500 U
<SOOO U
<5000 U
29000 J
<2500 U
<2SOO OJ
<2500 U
<2SOO OJ

-̂ ••™

<250 U
<250 U
<250 U
<250 U
160 R
<250 UJ
<130 U
<130 U
<130 U
<130 U
<130 U
<130 U
<250 U
<130 U
<130 U
<250 U
<130 U
<130 U
<130 U
<130 U
<130 U
<130 0
<130 U
2000 J
<130 U
<130 U
<130 U
<130 U
<250 U
<230 U
<130 UJ
<130 U
<130 UJ
<130 U
<130 UJ

^ -_

<io n
<10 U
<10 U
<10 U
5R
6 R
<5 V
<5 0
2 J
<5 a
<5 U
<5 0
<10 U
<5 U
<5 U
<10 U
<5 U
<S U
<5 U
<5 U
<5 0
<5 0
<5 U
<5 0
<5 U
<5 U
<5 V
<5 U
<10 U
<10 U
<5 U
<5 U
<5 U
<5 U
<5 0

^̂"•̂ •̂••̂ ^̂ B̂™

<10 D
<10 U
<10 0
<10 D
9R

<100
<50
<5 0
2 J
<5 U
<5 0
<3 U
<10 U
<3 U
<3 U
<10 U
<3 0
<5U
<5 D
<3 0
<50
<5U
<5 0
<3B
<30
<30
<30
<5 0
<10 0
<10 U
<5U
<5 0
<5 U
<5 U
<5 U

— ̂»̂ — ««̂

•̂ •̂̂ M̂

IDL

2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
2
1
2
2
1
1
1
1
1
1

•̂••••••B

* - Indicates * r«pllc»t« sample
CRQL - Contract Required Quantitation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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2. Summary of Ground-Water Analyse*. Ground-Water/Surface-Water Investigation Plan, Industrl-Plex Site Remedial
Trust, Woburn, Massachusetts.

Jell Designation: OU-19 OU-19A
Sample Date: 3/16/90 3/16/90

Volatile Organic Compounds
(Concentrations in ug/L) CRQL

Chlorome thane
B ronomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1 , 1-Olchloroetnene
1 , 1-Dlchloroethane
trans-1 ,2-Dlchloroethylene
Chloroform
1 , 2-Dlchloroetnane
2-Butanone
I , 1 , 1-Trlchloroethane
Carbon tetrachlorlde
Vinyl acetate
B romodlchlorome thane
1 , 1 ,2,2-Tetrachloroethane
1 ,2-Dlchloropropane
trans-1 , 3-Dichloropropene
Trlchloroethene
Dlbrooochlorome thane
1,1, 2-Trlchloroethane
Benxene
cls-1 , 3-Dlchloropropene
2-Chloroethylvmyl ether
Bromoform
2-Bexanone
<>-Hethyl-2-pentanone
Tetrachloroethene
Toluene
Chlorobencene
Ethylbenxene
Styrene
Total xylenes

10
10
10
10
5
10
S
5
5
5
5
5
10
5
5
10
5
5
5
5
5
3
5
5
5
5
5
5
10
10
5
5
5
5
5

<10 U
<10 U
<10 0
<10 U
6 R
6 R
<S U
<3 U
<5U
<5 U
<5 0
<5U

<10 0
<5 U
<3 U
<10 U
<5 U
<5 U
<5 U
<3 U
1 J

<5 U
<3 0
<3 U
<5 U
<5 0
<3U
<3 U
<10 U
<10 U
<5 U
<5 0
<5 U
<5 U
<;5 U

<10
<10
<10
<10
5
11
<5
<3
<S
<5
<5
<5

<10
<5
<5
<10
<5
<5
<5
<5
<5
<5
<3
<5
<3
<5
<5
<5
<10
<10
<3
<5
<5
<5
<5

OU-20 OW-21 OW-21* OW-22 OW-28
3/16/90 3/21/90 3/21/90 3/21/90 3/22/90

U
U
U
U
R
R
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
a
u
u
u
u
u
u
u
u
u

<10 U
<ia u
<10 U
<10 U
SR
9R
<3 U
<5 U
S A
28 A
<3 U
<5 0

<10 U
<5U
<3 0
<10 U
<5 U
<5 U
<5 U
<5 U
<su
<5 U
<S U
<3 U
<5 U
<5 0
<50
<SU
<10 U
<10 U

3 J
<5 0
<5 U
<5 U
3 J

1 R
<10 U
<10 0
<10 U
2R
2R
<5 0
<5 0
<5 U
<5U
2 J

<5 U
<10 U
<S U
<3 0
<10 U
<5 U
<5 U
<5 0
<5 U
<s a
<5 U
<3 U
<3 U
<5 U
<5 0
<5 0
<SU
<10 U
<10 U
8 J
<5 U
<5 U
<5 U
<5 U

<ia u
<10 U
<io a
<10 U
3 R
1R
<5 D
<S U
<5 0
<3 0
2 J
<5 U

<10 U
<5 U
<5 0
<10 U
<S U
<5 U
<3 U
<5 U
<5 U
<3U
<SO
<5 0
<5 U
<5 U
<3 U
<3 U
<10 U
<10 0
<5U
<5 U
<5 U
<5 0
<5 U

<10 U
<10 U
<10 0
<10 U
<5 R
<10 R
<5 U
<3 U
<5 U
<5 U
6 A

<5 U
<10 U
<5 U
<3 U
<10 U
<5U
<5 U
<5 U
<5 U
<5 U
<5 U
<3 U
<5 U
<5 U
<5 U
<5U
<5 U
<10 U
<10 U
1 A

<5 U
<5 U
<5 U
<3 U

<10
<10
<10
<10
2
9
<5
<5
<5
<5
2
<5

<10
<5
<5
<10
<3
<5
<5
<5
<3
<5
<5
<5
<5
<3
<5
<5
<10
<10
38
<5
<5
<5
<5

U
U
U
u
R
R
a
0
u
u
j
u
u
u
a
a
u
u
u
u
u
u
u
u
u
u
u
u
u
u
A
u
u
u
u

IDL

2
2
r
t

I
2
1
]
1
I
1
1
1

A

2
1
1
1
1"
1
1
1
J
1
2
1
2
2
1
1
1
1
l'
1

* - Indicate! a replicate sample
CRQL - Contract Required Quant Itat ion Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Tible 2. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Flan,

Truat, Woburn, Massachusetts.

Induatri-Flex Sit* Remedial

Well Designation: OW-1 OH-1A OU-* OW-6 OW-9 OW-10 OW-11 OW-12
Saaple Date: 3/20/90 3/19/90 3/19/90 3/16/90 3/19/90 3/20/90 3/20/90 3/15/90

Semi-Volatile Organic Compounds
i Concentrations in ug/L) CRQL

Phenol
bis (2-Chloroethyl) ether
2-Chlorophenol
1 . 3-Dlchlorobenzene
1 , 4-Dichlorobencene
Benzyl alcohol
1 . 2-Dlchlorobenzene
2-Methylphenol
bij (2-Chloroisoprop7l) ether
--Methylphenol
N-Nitroso-dl-n-propylaaine
Hexachloroethane
'ilcro benzene
' sopnorone
2-Nitrophenol
2.4-0 Ime thy ipheno 1
3enzoic acid
bis (2-Chloroethoxy) methane
2 . 4-Dlchlorophenol
1 . 2,4-Trlchlorobenzene
Naphthalene
6 -Chloroanil ine
Hexachloro butadiene
i-Chloro-3-methyiphenol
2 -Me thy 1 naphthalene
Hexachloroeyelopentadiene
2.4, 6-Trlchlorophenol
2.4, 5-Trlchlorophenoi
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
2 , 6-Dinitrotoluene
3-Nitroanilina
Acenaphthene
2 . 4-Dinitrophenol
4-Nitrophenoi
Dibanzofuran
2 , 4-Dlnitrotoluene
Olethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nltroaniiine
4 , 6-Dlnltro-2-methylphenol

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

<10 U
<10 U
<10 U
<10 U
<10 D
4 J

<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 UJ
<10 U
<10 U
<10 U
<50 0
<10 0
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 0
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U

<50 UJ
<50 U

<10 U
<10 U
<10 U
<10 U
<io a
<io a
<10 0
<10 U
<10 D
<10 U
<10U
<10U
<10 U
<ia u
<10 U
<10 U
<so u
<10 U
<10 U
<10 U
<10 U
<100
<10 0
<10 U
<io a
<10 U
<10 0
<SOU
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 0
<50 U
<50 0
<10 U
<10 U
<10 0
<10 U
<10 0
<50 UJ
<50 U

<10 U
<10 U
<10 U
<10 0
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 0
<10 U
<10 V
<10 U
<10 U
<50 UJ
< 50 U

<13 U
<13 U
<13 U
<13 U
<13 0
<13 0
<13 U
<13 D
<13 U
<13 0
<13 0
<13 U
<13 U
<13 U
<13 U
<13 H
<63 UJ
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<63 U
<13 U
<63 U
<13 U
<13 U
<13 U
<63 U
<13 U
<63 U
<63 U
<13 U
<13 U
<13 U
<13 U
<13 U
<63 UJ
<63 U

<10 U
<10 U
<10 U
<10 U
<10 U
<10 D
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 UJ
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

<10 D
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 J
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

3 J
<10 U
<10 U
<10U
<10 U
<10 0
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
58 R
<10U
<10 U
<10 U
<10 U
<10U
<10U
<10 U
<10 U
<10 U
<100
<50U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50UJ
<50 U

IDL

5
5
5
5
5
10
5
5
5
i
10
10
5
5
10
10
23
5
5
5
3
5
5
10
10
10
10
10
4
10
4
3
10
10
3
25
15
4
10
4
5
4
10
15

(1) Cannot be separated from Diphenylamlna
* - Indicates a replicate sample

CRQL - Contract Required Quantisation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Table 2. Summary of Ground-Water Analyses. Ground-Water/Surface-Water Investigation Plan, lodustrl-Plex Site Remedial
Trait. Wobum. Massachusetts.

Well Designation: OW-1 OW-1A OW-* OW-6 OW-9 OW-10 OW-11 OH-12
Sample Date: 3/20/90 3/19/90 3/19/90 3/16/90 3/19/90 3/20/90 3/20/90 3/15/90

Semi-Volatile Organic Compounds
, Concentrations in ug/L)

JJ-Nltrosodlphenyiamine (1)
'- - 8 romophenyl-phenylethe r
Hexachlorobencene
Pentacnlorophanol
phenanthrene
Anthracene
31-n-butylphthalate
Fluoranthene
Pyrene
3utylb*nzylphthalate
3.3' -Dichlorobenzldlne
Benzo (a) anthracene
3i.s (2-Ethylhexyi ) phthalate
;hrys«ne
Di-n-octyi phthalate
3enzo (b) fluoranchene
Benzo (k) fluoranthene
Senzo (a) pyrene
Indeno (1.2,3-cd) pyrene
Oibenzo (a,h) anthracene
3enzo (g,h,l) perylene

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
<10 U
<10 U
<10 UJ
<10 UJ
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 UJ
<10 U
4 J

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 UJ
<10 U
4 J

<10 U
<10 U
<10 U
<10 U
(10 U
<10 U
<10 U
<10 0

<13 U
<13 U
<13 U
<63 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<23 U
<13 U
<13 U
<13 U
<13 U
<13 0
<13 0
<13 U
<13 U
<13 U
<13 U

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 II
<10 U
<10 U
<10 U
<20 UJ
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U

3 J
<10 U
<10 U
<10 UJ
<10 U
<10 U
<10 U
<10 U
<10 U

2 J
<10 0
<10 U
<30 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
<10 U
<10 U
<10 UJ
<10 U
<10 U
<10 U
<10 U
<10 U

3 J
<10 U
<10 U
<30 U
<10 U
<io a
<10 U
<io a
<io a
<10 U
<20 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 0
<10 U

IDL

T
5
r

1

u
3

r
5
3

3
3

3
3

(1) Cannot be separated from Olphenylaaine
* - Indicates a replicate sample

CRQL - Contract Required Quantltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.A9
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Table 2. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Induatrl-Plex Site Remedial
Trust, Woburn, Massachusetts.

Well Designation: OW-13 OW-13* OW-14 OH- 15 OW-16 OU-17 OW-18 OU-18A
Saapl. Date: 3/19/90 3/19/90 3/15/90 3/19/90 3/20/90 3/15/90 3/15/90 3/15/90

Semi-Volatile Organic Compounds
(Concentrations in ug/L) CRQL

Phenol
bis (2-Chloroethyl) ether
2-Chloropheool
1 , 3-Dlcnlorobenzene
1 , 4-Dichlorobenzene
3«nryl alcohol
1 , 2-Olchlorobencene
2-Methylphenol
bis (2-Chloroisopropyl) ether
".-Methyl, phenol
N-Nitroso-di-n-propylamine
Hexacnloroethane
Nitrobenzene
Isophorone
2-Mitrophenol
2 . 4-Dimethylphenol
Benzoic acid
bis (2-Chloroethoxy) methane
2 , 4-Dichlorophenol
1,2, 4-Trichlorobensene
Naphthalene
4-Chloroanilina
Hexachlorobutadiene
4-Chloro-3-nethrlphenol
2-Methylnaphthalene
Hexachlo rocyc lopentadlene
2,4, 6-Trichlorophenol
2,4, 5-Trichlorophenol
2-Chloronaphthalene
2-Nltroaniline
Dimethyl phthalate
Acenaphthy 1 ene
2 , 6-Dinltrotoluene
3-Nitroanillne
Acenaphthene
2 , 4-Dinltrophenoi
4-Nitrophenol
Dibenzofuran
2,4-Oinltrotoluene
Diethylphthalate
4 -Chloropheny 1-pheny lether
Fluorene
<i-Hltroanlline
4 , 6-DLnitro-2-methylphenol

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
SO

<10U
<10 U
<10 0
<10 U
<10 U
<10D
<10 0
<io n
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 0
<5o a
<10U
<10 U
<10 U
<10 V
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<50 U
<10 U
<50 0
<10 U
<10 U
<10 0
<50 0
<10 U
<50 U
<50 C
<10 V
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

<10 U
<10 U
<10 0
<100
<ioa
<100
<10U
<10 U
<10 U
<10U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<50U
<10 U
<10 U
<10 U
<10 U
<10D
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<io u
<SO U
<50 0
<10 U
<io a
<io a
<10 U
<10 U
<SO UJ
<50 U

<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 D
<10U
<io a
<10 U
<10 U
<10 U
<10 U
<10 U
<SO D
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 D
<10 U
<10 U
<10U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<SO U
<10 U
<50 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

130 A
<200 A
<200 A
<200 A
<200 A
<200 J
<200 A
<200 A
<200 A
3400 A
<200 A
<200 A
<200 A
<200 J
<200 A
<200 J
2000 J
<200 A
<200 A
<200 A
<200 J
<200 A
<200 A
<200 A
<200 A
<200 A
<200 A
<1000 A
<200 A
<1000 A
<200 A
<200 A
<200 A
<1000 A
<200 A
<1000 UJ
<1000 A
<200 A
<200 A
<200 A
<200 A
<200 A
<1000 UJ
<1000 U

6 J
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 U
<10U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<ia u
<10 U
<10 U
<50 UJ
<10 0
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<63 UJ
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 U
<63 U
<13 U
<63 U
<13 U
<13 U
<13 U
<63 UJ
<13 U
<63 UJ
<63 U
<13 U
<13 U
<13 U
<13 U
<13 U
<63 UJ
<63 U

<10U
<10 U
<10 U
<10 0
<10 D
<ioa
<io a
<io a
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10U
<50 UJ
<10 U
<10 U
<10 U
<10U
<10U
<10 V
<10 U
<10 U
<10U
<10 U
<so u
<10 U
<50 U
<10 U
<10 U
<10 U
<50 UJ
<10 U
<50UJ
<50 U
<10 U
<10 U
<10 U
<10U
<10 U
<50 UJ
<50 U

IOL

5
5
i
i
5
10
5
5
5
5
10
10
5
5
10
10
25
5
5
5
3
5
5
10
10
10
10
10
4

10
4
3
10
10
3
25
15
4
10
4
5
4

10
15

(1) Cannot be separated from Diphenylamine
* - Indicates a replicate sample

CRQL - Contract Required QuantitatIon Limit
IDL - Instrument Detection Limit

— Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Table 2. Suranary of Ground-Water Analyse!. Ground-Water/Surface-Water Investigation Flan, Industrl-Plex Sltt Ri
Trust. Joburn, Massachusetts.

lal

-.11 Designation: OW-13 OW-13* OW-14 OW-15 OW-16 OW-17 OW-1B OW-18A
Sample Date: 3/19/90 3/19/90 3/15/90 3/19/90 3/20/90 3/15/90 3/15/90 3/15/90

Semi* Volatile Organic Cotnpounas
'.Concentrations In ug/L)

N-Nltrosodlphenylamuie (1)
4-Bromophenyl-phenyiether
Hexachloro benzene
Pentachlorophenol
Phenanthrene
Anthracene
D I -n- buty Iphthalate
Fluoranthene
Pyrene
Butyl benzylphthalate
3.3' -Dlchlorobenzldlne
Benzo (a) anthracene
sis (2-Ethylhexyl) p.-.thalata
Chrysene
31-n-octyl phthalate
Benzo (b) fluoranthcne
Benzo (k) fluorantaene
Benzo (a) pyrene
Ind«no (1,2,3-cd) pyrine
Olbenzo (a,h) anthracene
Benzo (g,h,l) perylcne

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

<10 0
<10 U
<10 0
<50 U
<10 U
<10 0
<10 U
<10 0
<10 0
<10 U
<20 U
<10 U
<10 U
<10 U
<io a
<10 U
<10 0
<10 0
<10 U
<10 U
<10 U

<10 U
<io a
<10 0
<50 U
<10 U
<10 U
<10 U
<io 0
<10 U
<io a
<20 OJ
<10 U
7 J

<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<50U
<10 U
<10 0
<10 0
<10 U
<10 0
<10 0
<20 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<50 0
<io a
<10 0
<10 U
<10 U
<10 U
<10 U
<20 UJ
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U

<200 U
<200 U
<200 U
<1000 U
<200 U
<200 0
<200 U
<200 U
<200 U
<200 U
<400 U
<200 U
6* A

<200 U
<200 U
<200 UJ
<200 UJ
<200 U
<200 U
<200 U
<200 U

<10 U
<10 U
<10 D
<50 U
<10 U
<10 D
<10 U
<10 U
<10 U
<10 0
<20 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<13 D
<13 U
<13 U
<63 U
<13 U
<13 0
<13 0
<13 U
<13 U
<13 a
<25 U
<13 U
<13 U
<13 U
<13 U
<13 U
<13 0
<13 0
<13 0
<13 0
<13 B

<10U
<10 0
<10 0
<50U
<100
<10U
<100
<10U
<10 0
<ion
<20 0
<10 0
<10 U
<10 U
<10 U
<10 0
<10U
<io a
<10 0
<10 U
<100

IDL

5
5
5
10
1
3
3
3
3
5
5
3
4

3
3
3
3
3
4
3
3

(1) Cannot be separated from Dlphenylaalne
* - Indicates a replicate Jample

CRQL - Contract Required QuantItitIon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative cita
J - Qualitative oata
R - Unusaole data

M006609Y.8.49
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Table 2. e«—-"""/Surface-water Investigation «... Indu,trl-Pl.x Sit.

^mi-Volatile Organic Compounds
(Concentrations in ug/L) CRQL

•>/•"/ 90

IDL

. .

Phenol
bis (2-Chloroethyl) ether
2 -Chlorophenol
1 . 3-Dlchlorobenrene
1 . 4-Oichlorobenzene
Benzyl alcohol
1 , 2-Olchlorobenzene
2-Methylphenol
bis (2-Cnloroisopropyl) ether
4 -Mcthylphenol
N-Hltroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nltrophenol
2.4-Dlmethylphenol
Senzoic acid
bis (2-Chloroethoxy) methane
2 . 4-Dlchlorophenol
1.2, 4 -Trlchlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadlene
2,4, 6-Trichlorophenol
2 , 4 , 5-Trlchlorophenol
2 -Chlo ronaphthal ene
2-Hltroanilina
Dimethyl phthalate
Acenaphthy 1 ene
2 . 6-Dlnitrotoiuene
3-Nitroaniiine
Acenaphthene
2.4-Oinltrophenol
4-Hltrophenoi
Dlbenzofuran
2,4-Dinitrotoluene
Dlethylphthalate
4-Chlorophenyi-phenyiether
Fluorene
'-Hitroanillne
4 , 6-Dlnitro-2-m«thylphenol

•̂ ê BB̂ SlMB

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
so
10
10
10
10
10
10
10
10
10
10
so
10
so
10
10
10
50
10
50
so
10
10
10
10
10
50
so

1

r

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

— — — —«•__

•̂̂ ^̂ ^̂ ^̂ ^̂

<10 U
<10 U
<10 U
<10U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 U
<10U
<10 U
<10 U
<10 U
<10 U
<10U
<10 U
<30 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<30 U
<10 U
<10 U
<10 U
<10U
<10 U
<30UJ
<50 U

•̂ — — ̂̂ «

"̂"-•̂ ™̂ ™̂ »™

<10 U
<10 U
<10 U
<10 U
<10 U
<10U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<30 UJ
<SO U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<30 U

"•̂••̂•"•̂••̂B.̂™

•"••̂•••••••S.—I.BB™

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

^ — _^

*̂BeMMiiiiiiHHBB,BH

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<30 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<30 UJ
<50 U

^ «_

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 UJ
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 UJ
<50 U

— •̂ — — — _
<io a
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<30 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<*B UJ
<30 U
<10 U
<10 U
<10 U
<10 U
<10 U
<30 UJ
<50 U

— ̂ — .

•̂̂ M̂ ^̂ ^̂ ^

5
5

' 3
3
5
10
5
5
5
3
10
10
5
5
10
10
25
S
5
5
3
5
5
10
10
10
10
10
4
10
4
3
10
10
3
25
15
4
10
4
5
4
10
15

— — — ̂—
(1) Cannot be separated from Dlphenylamine
* - Indicates a replicate sample

CRQL - Contract Required Quantitatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Table 2. Sumaary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Industri-Plex Sit* Remedial
Trust, Woburn, Massachusetts.

Well Designation: OW-19 OW-19A OU-20 OW-21 OW-21* OW-22 OW-28
Sample Date: 3/16/90 3/16/90 3/16/90 3/21/90 3/21/90 3/21/90 3/22/90

Semi-Volatile Organic Compounds
Concentrations in ug/L)

N-Nltrosodiphenylamine (1)
--Brooophenyl-phenylether
Hexachloro benzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphtoalate
Fluoranthene
Pyrene
Suty I b«nryt phthalate
3,3* -Dichlorobenzidlne
Senzo (a) anthracene
DLI (2-Ethylhexyl) phthalate
Chrysene
Oi-n-octyl phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1,2,3-cd) pyrene
Jlbenzo (a,h) anthracene
Benzo (g,h,i) perylene

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

<10 U
<10U
<10 U
<500
<io n
<10U
<10 0
<10 U
<10 0
<10 U
<20 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<50 U
<10 U
<io a
<10 U
<10 U
<10U
<10 U
<20 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<50 0
<10 U
<io n
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
<10 U
<io a
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 0
<10 U
<30 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<SO U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<io n
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

<10 U
<10 U
<10 U
<SO U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

IDL

5-
5
5
10
3
3
3
3
3
5
5
3
4
3
3
3
3
3
4
3
3

(1) Cannot be separated from Diphenylamine
* - Indicates a replicate sample

CRQL - Contract Retired Quant 1 tit Ion Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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table 2. Summary of Ground-Water Anaiy»«», Ground-Water/Surface-Water Investigation Plan. Industri-Plex Sic* Remedial
Trust, Woburn, Massachusetts.

Well Designation:
Saople

Pestlclde\PCB Compounds
(Concentrations in ug/L)

alpha-BHC
beta-BHC
delta-BBC
gamma-BBC (Llndane)
Heptachlor
Aldrln
Heptachlor epoxide
Endosulfan I
Dieldrln
4 , * • -DDE
Endrin
Endosulfan II
4 . 4 ' -ODD
£ndosulfan suifate
.,4 '-DDT
Methoxychlor
Endrin keton*
Chlordane
Toxaphene
Aroclor-1016
Aroelor-1221
Aroclor-1232
Aroclor-1242
Aroelor-1248
Aroclor-125*
Aroelor-1260

Date:

CRQL

0.05
0.05
0.03
0.05
0.05
0.0)
O.OS
0.03
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.05
O.OS
O.OS
1.0
0.5
o.s
0.5
0.5
O.S
1.0
1.0

OW-1
3/20/90

<O.OS U
<0.05 U
<0.05 U
<0.05 U
<O.OS U
<0.05 U
<0.05 U
<0.03 U
<0.10 U
<0.10 0
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<0.05 U
<1.0 U
<0.5 U
<0.3 U
<0.5 U
<0.5 0
<O.S U
<i.o a
<1.0 U

OW-1A
3/19/90

<O.OS U
<O.OS U
<0.05 U
<0.05 U
<O.OS U
<0.050
<O.OS U
<O.OS U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<O.OS U
<O.OS U
<1.0 U
<O.S U
<0.5 U
<0.5 U
<O.S U
<O.S U
<1.0 U
<1.0U

OW-4
3/19/90

<0.05 0
<0.05 U
<0.03 U
<O.OS U
<O.OS U
<0.03 U
<0. 05 0
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
O.OS U
<O.OS U
<O.OS U
<1.0 U
<O.S U
<O.S U
<O.S U
<0 .5U
<0.5 U
<1.0 0
<1.0 U

OH-6
3/16/90

<0.05 0
<0.05 U
<0.05 U
<0.05 U
<0.03 U
<0.03 U
<0.03 U
<O.OS U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<O.OS U
<O.OS U
<O.OS 0

<1.0 U
<0.5 U
<O.S U
<O.S U
<O.S U
<0.5 U
<1.0 U
<1.0 U

OW-9
3/19/90

<0.03 U
<0.05 U
<O.OS U
<0.05 U
<O.OS U
<O.Q5 0
<O.OS U
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<O.OS U

<1.0 U
<0.5 U
<O.S U
<0.5 U
O.S U
<0.5 U
<1.0 U
<1.0 U

OH-10
3/20/90

<0.05 U
<O.OS U
<O.OS U
< O . O S U
<0.05 U
<O.OS U
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<O.OS U
<O.OS U

<1.0 U
<0.5 U
<O.S U
<O.S 0
<O.S 0
<0.5 U
<1.0 U
<1.0 0

OW-11
3/20/90

< 0 . 0 5 U
<0.03 U
<0.05 0
<O.OS 0
<0.03 U
<0.05 U
<0.05 U
<O.OS U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<0.05 0

<1.0 U
< O . S 0
<O.S U
<0.5 U
<0.5 0
<O.S U
<1.0 0
<1.0 tf

OW-12
3/15/90

<0.05D
<0.05 U
<0.05 U
<0.03 H
<0.03U
<O.OS U
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 0
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<O.OS U
<0.03 U
<0.05 U

<1.0 U
<O.S U
<0.5 U
<o.s a
<O.S U
<0.5U
<1.0 U
<1.0 U

IDL

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
O.OS
0.02
0.02
0.08
0.08
0.06
0.08
0.12
0.40
0.38
0.29
0.40
0.43
0.31
0.42
0.23

* * Indicate! a replicate sample
CRQL - Contract Required Quancltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R * Unusable data

M006609Y.8.49
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Table 2. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Pl«n. Induacri-Plex Sit* Remedial
Trust. Uoburo, Massacnusetcs.

Well Designation:
Sample

?esticide\FCB Compounds
i Concentrations in ug/L)

iipha-BHC
beta-BHC
delta-BHC
gaana-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrln
4 , 4 - -DDE
Endrin
Endosulfan II
« .4 ' -ODD
Endosulfan juifate
« , 4 ' -DDT
Methoxycnlor
Endrin ketone
Chlordane
Toxapnene
Aroclor-1016
Arocior-1221
Arocior-1232
Aroclor-1242
Arocior-1248
Aroclor-1254
Arocior-1260

Date:

CRQL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
o.os
0.05
0.05

1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

OW-13
3/19/90

<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 0
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<0.05 U

<1.0 U
<0.5 U
<0.5 U
< O . S U
<0.5 U
<0.5 U
<1.0 U
<1.0 U

OW-13*
3/19/90

<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 0
<0.05 U
<0.05 U
<0.05 U

<1.0 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<1.0 U
<1.0 U

OU-14
3/15/90

<0.05 U
<0.05 U
<0.05 U
<0 .05U
<0.05 U
<0.05 0
<0.05 0
<0.05 U
<0.10 0
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<0.05 U

<1.0 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<1.0 U
<1.0 U

OH-15
3/19/90

<0.05 0
cO. 05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05U
<o. io n
<0.10 0
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<0.05 U

<1.0 U
<0.5 U
<0.5 U
<o.s a
<0.5 U
<O.S U
<1.0 U
<i.o n

OW-16
3/20/90

<0.05 U
<0.05 U
<0.05 D
<0.05 U
<0.05 U
<0.05 U
<O.OS U
<O.OS U
<0.10 0
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<a.io u
<0.10 U
<a.o5 u
<0.05 U
<0.05 U

<1.0 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<a.s u
<1.0 U
<1.0 U

OW-17
3/15/90

<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
< 0 . 0 5 U
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<0.05 U

<1.0 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<1.0 U
<1.0 U

OW-18
3/15/90

<0.05 U
<0.05 U
<0.05 0
<0.05 U
<0.05 U
<o.os a
<0.05 U
<o.os a
<0.10 U
<0.10 0
<0.10 0
<0.10 U
<0.10 0
<0.10 U
<0.10 0
<0.05 0
<0 .05 U
<0.05 U

<1.0 U
<0.5 U
<0.5 U
<0.5 0
<0.5 0
<0.5 U
<1.0 0
<1.0 C

OW-18A
3/15/90

<0.05 II
<0.05 U
<0.05 U
<0.05D
co.05 u
<0.05 0
<O.OS V
<0.05 U
<0.10 U
<o.io a
<0.10 D
<0.10 U
<0.10 0
<0.10 U
<0.10 U
<o.o5 a
<0.05 U
0.05 0

<1.0 0
<O.S V
<0.5 U
<0.5 0
<0.5 U
<0.5 U
<i.o a
<1.0 0

IDL

0.01
0.02
0.01
0.01
0.01
o.or
0.01
0.02
0.02
0.02
0.05
0.02
0.02
0.08
0.08
0.06
0.08
0.12
0.40
0.38
0.29
0.40
0.45
0.31
0.42
0.25

* - Indicates a replicate sample
CRQL - Contract Required Quaotltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Table 2. An*1>r"«' Cround-H.ter/Surface-Water Investigation Plan.
Massachusetts.

Industri-Plex Sit* Remedial

Well Designation: OW-19
Sample Date: 3/16/90

Pesticide VPCB Compounds
(Concentrations in ug/L)

alpha-BHC
beta-BBC
delta-BHC
g«mna-BHC (Llndane)
Heptachlor
Aldrln
Heptachlor epoxide
Endosulfan I
Oieldrin
4 , 4 ' -DDE
Endrin
Endosulfan II
4 , * • -ODD
Endosulfan sulfate
4 . * • -DDT
Methoxychlor
Endrin ketone
Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Aroelor-1232
Aroclor-1242
Aroclor-1248
Aroclor-125*
Aroelor-1260

CRQL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.05
0.05
0.05
1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.05
<0.05
<0.05
<1.0
<0.5
<0.5
<0.5
<0.5
<0.5
<1.0
<1.0

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

OW-19A
3/16/90

<0.05 U
<O.OS U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 0
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<0.05 U
<1.0 U
<0.5 U
<0.5 U
<0.50
<0.5 U
<0.5 U
<1.0 U
<1.0 U

OW-20 OH-21
3/16/90 3/21/90

<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<O.OS U
<0.05 U
<0.05 U
<1.0 U
<0.5 U
<0.5 U
<O.S U
<0.5 U
<0.5 U
<1.0 U
<1.0 U

<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<0.05 U
<1.0 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<0.5 U
<1.0 U
<1.0 U

OU-21*
3/21/90

<0.05 U
<0.05 U
<0.05 U
<0.05 U
<0.05 0
<O.OS 0
<0.05 U
<0.05 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.05 U
<0.05 U
<O.OS U
<1.0 U
<0.5 U
<0.5 U
<o.s u
<0.5 U
<0.5 U
<1.0 U
<1.0 U

OW-22
3/21/90

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.05
<O.OS
•C0.05
<1.0
<0.5
<0.5
<0.5
<O.S
<0.5
<1.0
<1.0

U
U
U
0
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
0
u
u
u
u
u

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

IDL

.01

.02

.01

.01

.01

.01

.01

.02

.02

.02

.05

.02

.02

.08

.08

.06

.08

.12

.40

.38

.29

.40

.45

.31

.42
0.25

* - Indicates a replicate sample
CRQL - Contract Required Quantltation Limit
IOL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Table 2 Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan. Industrl-Plex Sit* Remedial
Trust, Uoburn, Massachusetts.

Well

Inorganic Compounas
Total)
.Concentrations In

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
_ead
"agnejium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

Designation:
Saoaile Date:

ug/L) IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1

0.2
12
900
2
3
38
4
6
8
28

OW-1
3/20/90

540 A
<37.0 U

<2 0
11.6 A
<1.0 U
<5.0 U

162,000 A
<3.0 U
<7 0 U
9 3 A
716 A
<2 U

25,300 A
1400 A
<0.2 U
<12.0 U
4,440 A

<2 U
<3.0 U

50,400 A
<4 U

<6.0 U
<20 UJ

<28.0 U
509 A

OW-1A
3/19/90

7130 A
<37.0 U

<20
21.9 A
1.0 A
<5.0 U

24,200 A
6.2 A
47.8 A
40.1 A
2,250 A

3 4 A
5,530 A
2610 A
<0.2 U
71.9 A

7 , 220 A
<2 U
571 A

8,790 A
<* U
6.6 A
93.1 J
<28.0 U
37.3 A

OW-4
3/19/90

44.3 A
<37.0 U

<2 U
16.9 A
<1.0 U
<5.0 U

38,300 A
4.6 A
<7.0 U
<6.0 U
30700 A

<2 U
4,390 A
92.3 A
<0.2 U
<12.0 U
2,670 A
2.0 A
<3.0 U

103,000 A
<4 U

<6.0 U
<20 UJ

<28.0 U
11* A

OW-6
3/16/90

3810 A
<37.0 U
4.3 A
26.3 A
<i.o a
<5.0 U

36,600 A
6.1 A
9.3 A
16.7 A
5320 A
4.1 A

11.400 A
273 A
<0.2 U
<12.0 U
3,230 A

<2 U
<3.0 U

34,400 A
<4 U
8.0 A
44 R

<2S.O U
138 A

OU-9
3/19/90

686 A
<37.0 U
103 A
13.2 A
<i.o a
<i.O U

139,000 A
3.4 A
<7.0 0
13.3 A

66,300 A
3.5 A

14,800 A
389 A
<0.2 U
<12.0 U
3,330 A

<2 U
<3.0 U

17,300 A
<* U

<6.0 U
33.1 R
<28.0 U
408 A

OW-10
3/20/90

-790 A
<37.0 U
38.3 A
49.3 A
<1.0 U
6.3 A

10,400 A
<3.0 U
<7.0 U
430 A

1,080 A
6.4 A

1,770 A
66.6 A
<0.2 U
<12.0 U
2,370 A

<2 U
<3.0 U

22,300 A
<4 U

<6.0 U
3,100 J
<28.0 U
33.2 A

OU-11
3/20/90

704 A
<37.0 U
190 A
43 A

a.o u
<5.0 U

37,100 A
5.3 A
<7.0 U
17.1 A
.7600 A
17.0 A
2,730 A
367 A
0.4 A

<12.0 U
3,020 A
2.6 A
<3.0 U
9 , 960 A

<4 U
<6.0 U
1460 J
<28.0 U
104 A

OW-12
3/13/90

<27.0 U
<37.0 U
344 A
67.6 A
<1.0 0
<3.0 U

517,000 A
38.9 A
<7.0 D
<6.a u

13,900 A
<2 0

107,000 A
469 A
<0.2 0
<12.0 U
8,660 A

<2D
<3.0 U

130,000 A
<4 0

16.8 A
31. 7R
<2>.0 U
1,730 A

C80L

200
60
10
200
5
5

5000
10
50
23
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit

IDL • Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

MOO6609Y.8.49
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Table 2. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Flan. Industri-Flex Site Remedial
Trust. Woburn, Massachusetts.

Well

Inorganic Compounos
(Total)
(Concentrations la

Aluminum
Antimony
Arsenic
Barium
B«ryllluni
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

Designation:
Sample Date:

ug/L) IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1

0.2
12
900
2
3
38
4
6
8
28

OW-13
3/19/90

127 A
<37.0 U
30.1 A
32.7 A
<1.0 U
<5.0 U

98,100 A
4.7 A

<7.0 U
<6.0 U

16,500 A
<2 U

11,500 A
2 , 020 A
<0.2 U
<12.0 U
7 , 220 A

<2 a
<3.0 U

18,600 A
<* U

<6.0 U
246 J

<28.0 U
292 A

OW-13*
3/19/90

56. S A
<37.0 U
23.* A
28.6 A
<1.0 0
<5.0 U

38,200 A
<3.0 0
<7.0 U
<6.0 U

14,800 A
<2 0

11,200 A
1,730 A
<0.2 U

<12.0 U
6,160 A

<2 U
<3.0 U

19,800 A
<4 U

<6.0 U
133 A

<28.0 U
266 A

OW-14
3/15/90

242 A
<37.0 U
12* A
19.* A
<1.0 U
<5.0 U

81,300 A
6.3 A
8.5 A
80.7 A

21,600 A
299 A

4,750 A
43.7 A
<0.2 U
<12.0 U
3,470 A
50.5 A
<3.0 0

11,800 A
<* U

<6.0 U
1,910 J
<28.0 U
223 A

OW-13
3/19/90

432 A
<37.0 U

<2 U
31.3 A
<1.0 U
<5.0 U

13,300 A
<3.0 U
<7.0 0
8.8 A

2,140 A
10.6 A
3,040 A
12* A
<0.2 U
<12.0 U
2,460 A

<2 0
<3.0 U

73,900 A
<* 0

<6.0 U
20.3 A
<28.0 U
43.7 A

OW-16
3/20/90

871 A
<37.0 U
2,250 A
380 A

<1.0 U
<5.0 V

14,500 A
160 A
8.1 A
12.8 A
6710 A
5.8 A

206.000 A
27.1 A
<0.2 U
45.4 A

72,600 A
<2U

<3.0 U
131,000 A

<» U
192 A
21 R

<28.0 U
8S4 A

OW-17
3/15/90

122 A
<37.0 U
146 A

51.3 A
<1.0 0
<5.0 U

251,000 A
38.1 A
10.9 A
7.1 A

16000 A
<2 U

75,900 A
483 A
<0.2 U
24.7 A

31.300 A
<2 U

<3.0 U
757,000 A

<* U
25.9 A
54.5 R
<28.0 U
939 A

OW-18
3/15/90

92 A
<37.0 U

3.3 A
18.9 A
<1.0 U
27.* A

84,300 A
<3.0 U
18.3 A
158 A
336 A
2.0 A

3,660 A
767 A
<0.2 U

<12.0 U
6,670 A

<2U
<3.0 U

66,100 A
<« U

<6.0 U
8.040 J
<28.0 U
246 A

OW-18A
3/15/90

749 A
<37.0 U
9.7 A
20.5 A
<1.0 0
20.3 A

116.000 A
4.7 A
19.5 A
1*5 A

11,600 A
13.5 A
9 , 480 A
665 A
<0.2 U
<12.0 U
5,390 A
5.6 A
<3.0 U

33.300 A
<* 0

<6.0 II
7,870 J
<28.0 0
329 A

CBBL

200
60
10
200
5
5

5000
10
SO
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.B.49
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Table 2. Summary of Ground-Water Analyse*. Ground-Water/Surface-Water Investigation Plan, Induatri-Plex Sit* Remedial
Trust, Joburn. Massachusetts.

Weil Designation:
Sample Date:

Inorganic Cotnpounas
(Total)

OW-19
3/16/90

OU-19A
3/16/90

OW-20
3/16/90

OW-21
3/21/90

OW-21*
3/21/90

OW-22
3/21/90

OW-28
3/21/90

; Concentrations in ug/L) IDL

Aluminum
Ant loony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

27
37
2
2
1
5
20
3
7

6
3
2
37
1

0.2

12
900
2
3
38
4

6
3
28

124 A
<37.0 U
3.9 A
28.7 A
<1.0 U
<5.0 U

20,900 A
<3.0 U
48.7 A
9.4 A

1,410 A
19.7 A

A . 680 A
1,740 A
<0.2 U
<12.0 A
4,810 A

<2 U
<3.0 U

46.600 A
<4 U

<6.0 U
381 J

<28.0 U
71.4 A

530 A
<37.0 U
113 A
32.1 A
<1.0 U
12.8 A

26,400 A
6.4 A
32.4 A
13.3 A
9,580 A
4.6 A

4 , 980 A
1290 A
<0.2 U
<12.0 U
4,710 A

<2 U
<3.0 U

23,300 A
<4 U

<6.0 A
421 J

<28.0 U
86.4 A

609 A
<37.0 0
4.4 A
18.4 A
<1.0 U
<S.O U

49,700 A
3.1 A

<7.0 U
8.1 A

2,100 A
8.3 A

11,700 A
128 A
<0.2 U
<12.0 U
3,870 A

<2U
<3.0 U

17,900 A
<4 U

<6.0 U
187 J

<28.0 U
172 A

3,030 A
<37.0 U
3.3 A

33.8 A
<1.0 U
<3.0 U

45,300 A
6.7 A

<7.0 U
12.1 A
3,010 A
3.2 A

6,830 A
1,440 A
<0.2 U
<12.0 U
2,840 A

<2 U
<3.0 U

9,310 A
<4 U

<6.0 U
21.7 R
<2B.O U
141 A

2 , 680 A
<37.0 U
2.7 A
32.3 A
<1.0 0
<3.0 U

46,300 A
4.6 A

<7.0 U
8.9 A

2,340 A
2.8 A

6 , 830 A
1,460 A
<0.2 0

<12.0 U
2,730 A

<2U
<3.0 U
9,670 A

<4 U
<6.0 U
16.6 R
<28.0 U
144 A

40,800
<37.0
22.7
276
1.1

<3.0
197,000

153
40.4

191
50,200

44.5

63,500
3,480
<0.2
66.6

18,300
<2

<3.0
27,500

<4

70.9
135

<28.0
733

A
U
A
A
A
U
A
A
A
A
A
A
A
A
U
A
A
U
U
A
U
A
J
U
A

224,000
<74.0

67
729
8.8
<5.0

60,700
326
157
447

226.000
162

75,900
3,920
0.3
261

38,400

<2
<3.0

26,900
<4
370
821

<56.0
464

A
U
A
A
A
U
A

A
A
A

A
A
A
A
A
A
A
U
II
A
U
A
J
U
A

CRDL

200
60
10
200
5
5

sooo
10
50
23
100
5

5000
15
0.2
40

5000
5
10

SOOO
10
so
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Table 2. Summary of Ground-Water Analyse*, Ground-Hater/Surface-Water Inv«itlgacion Plan, Industri-Plex Sit* Remedial
Trust, Wobum, Massachusetts.

Well

Inorganic Compounds
(Dissolved)
(Concentrations in

Aluminum
Antimony
Arsenic
Barium
B«ryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

Designation:
Sample Date:

ug/L) IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1

0.2
12
900
2
3

38
4

6
8
28

OW-1
3/20/90

399 A
<37.0 U

<2U
36.7 J
<1.0 U
<5.0 U

126,000 J
<3.0 U
<7.0 0
<6.0 U
121 A
<2 U

24,600 J
1,330 A
<0.2 U
<12.0 U
3 . 220 A

<2 U
0.0 U

51,100 J
<4 U

<6.0 U
44.6 R
<29.0 U
491 A

OW-1 A
3/19/90

5,010 A
<37.0 U

<2 U
20.8 J
<1.0 U
<5.0 U

22,800 J
<3.0 U
<7.0 0
11.5 A
<20 U
<2U

6,120 J
1.4 A
<0.2 U
20 A

6,440 A
<2U

<3.0 U
11,600 J

<4 U
<6.0 A
72. 8 R
<28.0 U
82.1 A

OW-4
3/19/90

<27.0 U
<37.0 0

<2 0
91.8 J
<1.0 H
<5.0 U

42,500 J
<3.0 U
<7.0 0
<6.0 U
<20 U
<2 U

4 , 960 J
20.2 A
<0.2 0
<12.0 U
2. 350 A

<2 U
<3.0 U

123,000 J
<4 U

<6.0 U
27.1 R
<28.0 U
118 A

OW-6
3/16/90

<27.0 U
<37.0 U

<2 U
59.6 J
<1.0 U
<5.0 U

37,500 J
<3.0 U
<7.0 0
<6.0 U
<100 U

<2 U
11,000 J

1.2 A
<0.2 U

<12.0 U
2.880 A

<2 U
<3.0 U

41,400 J
<4 U

<6.0 U
23.2 R
<2B.O U
139 A

OW-9
3/19/90

<27.0 U
<37.0 U
2.8 A
19.1 J
<1.0 U
<5.0 U

141,000 J
<3.0 U
<7.0 U
<6.0 U
32 J
<2U

15,100 J
115 A
<0.2 U
<12.0 U
2.870 A

<2 U
<3.0 V

232,000 J
<4 U

<6.0 A
42.1 R
<28.0 U
414 A

OW-10
3/20/90

140 A
<37.0 U

<2U
51.3 J
<1.0 U
8.8 A

10.600 J
<3.0 U
<7.0 U
321 A
16.9 R
<2 U

1,700 J
59.1 A
<0.2 U
<12.0 U
1,840 A

<2 U
<3.0 U

25,800 J
<4 U

<6.0 U
3,180 R
<28.0 U
33.5 A

OW-11
3/20/90

158
<37.0
162

49.9
<1.0
<5.0

38,900
<3.0
<7.0
<6.0

12,000
<2

2,970
423
<0.2

<12.0
2,580

<2
<3.0

14,600
<4

<6.0
913

<28.0
109

A
U
A
J
U
U
J
U
U
U
J
U
J
A
U
U
A
U
U
J
U
U
R
U
A

OW-12
3/15/90

<27.0 U
<37.0 U
422 A
101 J
<1.0 U
<5.0U

491,000 J
35. 5 A
<7.00
<6.0 U
5,130 J

<2U
108,000 J

400 A
<0.2 0
<i2.o a
9,180 A

<2 It
<3.0 U

150,000 J
<4 0

22.4 A
46. 3 R
<28.0 U
1670 A

C8M.

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Table 2. Suonary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Flan. Industri-Plex Sit* Reaedial
Trust, Woburn, Massachusetts.

W.H

Inorganic Compounds
.Dissolved)
; Concentrations Ln

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

Designation:
Sample Date:

ug/L) IDL

27
37
2
2
1
5
20
3
7

6
3
2
37
I

0.2
12
900
2
3
38
4

6
a
28

OU-13
3/19/90

<27.0 0
<37.0 U
20.6 A
66.6 J
<1.0 U
<S.O 0

88.900 J
<3.0 U
<7.0 U
<6.0 0

3 , 080 J
<2 U

11,300 J
1.760 A
<0.2 U
<12.0 0
6,360 A

<2 U
<3.0 U

21,900 J
<4 U

<6.0 U
38.9 R
<28.0 U
268 A

OW-13*
3/19/90

<27.0 U
<37.0 U
20.4 A
63.2 J
<1.0 U
<S.O U

88,800 J
<3.0 U
<7.0 0
<6.0 U
3,350 J

<2 U
10,900 J
1.780 A
<0.2 U
<12.0 U
6.380 A

<2 U
<3.0 U

20,900 J
<4 U

<6.0 U
48.3 R
<28.0 U
267 A

OW-14
3/15/90

<27.0 U
<37.0 U
7.5 A
28.0 J
<1.0 0
5.5 A

87,900 J
0.0 U
10.3 A
17.6 A
628 J
16.3 A
5,170 J
47.4 A
<0.2 U
<12.0 U
3,110 A
35.2 A
<3.0 U

12,700 J
<4 0

<6.0 U
2,110 R
<28.0 U
241 A

OW-15
3/19/90

<27.0 U
<37.0 U

<2 U
69.6 J
<1.0 U
<5.0 U

11,700 J
<3.0 U
<7.0 U
<6.0 U
42.2 J

<2 U
2,530 J
77.3 A
<0.2 U
<12.0 U
1,520 A

<2 U
<3.0 U

68,700 J
<4 U

<6.0 U
26.6 R
<28.0 U
39.6 A

OW-16
3/20/90

<27.0 U
43.9 A
2,860 A
243 J
<1.0 U
<5.0 U

13,900 J
138 A
<7.0 0
<6.0 U
870 J
<2 U

193,000 J
7.6 A
<0.2 U
54.1 A

69,100 A
<2 U

<3.0 U
142,000 J

<4 U
183 A
97.9 R
59 A
829 A

OW-17
3/1S/90

<27.0 U
<37.0 U
164 A
51.9 J
<1.0 U
<5.0 U

236,000 J
26.5 A
<7.0 0
<6.0 U
831 J
<2 U

70,800 J
436 A
<0.2 U
<12.0 U

261,000 A
<2 U

<3.0 U
663,000 J

<4 U
13.4 A
78.5 R
<28.0 U
881 A

OW-18
3/15/90

<27.0 U
<37.0 U

<2 0
196 J
<1.0 U
25.2 A

83,300 J
<3.0 U
16.8 A
122 A
577 J
<2 U

8,580 J
736 A

<0.2 U
13.3 A

6,070 A
2.0 A
<3.0 U

63,100 J
<4 U

<6.0 U
3,000 R
<28.0 U
243 A

OW-18A
3/15/90

<27.0 U
<37.0 U

<2 0
46 J

<1.0 U
20.5 A

122,000 J
<3.0 U
19.1 A
35.1 A
42.7 J
<2 0

9,490 J
671 A
<0.2 U
18.2 A
5,660 A
5.6 A
<3.0 U

42,200 J
<4 D

<6.0 0
7.220R
<28.0 a
34* A

CBOL

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609T.8.49
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Table 2.

Well

Inorganic Compounds
(Dissolved)
(Concentrations in

Aluminum
Antimony
Arsenic
Barium
Beryl Hum
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (mg/L)

Designation:
Sample Datei

ug/L) IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1

0.2
12
900
2
3
38
4
6
8
28

OW-19
3/16/90

<27.0 U
<37.0 U

<2 U
130 J

<1.0 0
O.O U

20 , 900 J
<3.0 U
12.6 A
<6.0 U
<100 U

<2 U
4,710 J
1,060 A
<0.2 U
<12.0 U
4,310 A

<2U
O.O U

46,500 J
<4 U

<6.0 U
437 R

<28.0 U
71.6 A

OW-19A
3/16/90

<27.0 0
<37.0 U
17.7 A
45.3 J
<1.0 U
O.O U

25,700 J
<3.0 U
23.9 A
<6.0 U
1,160 A

<2 U
4 , 780 J
1230 A
<0.2 U

<12.0 U
4,110 A

<2 U
O.O U

27,600 J
<4 U

<6.0 U
219 R

<28.0 U
83.8 A

OU-20
3/16/90

<27.0 U
O7.0 U

<2 U
42 J

<1.0 U
O.O U

47,200 J
O.O U
<7.0 U
<6.0 U
412 J
<2 U

11.300 J
109 A
<0.2U
<12.0 U
3,290 A

<2 U
O.O U

22.700 J
<4 U

<6.0 U
51 R

<28.0 U
164 A

OW-21
3/21/90

<27.0 U
O7.0 U

<2U
42.7 J
<1.0 0
O.O U

48,300 J
O.O U
<7.0 U
<6.0 U
152 J
<2 U

6,740 J
1.510 A
<0.2 U
<12.0 U
2,420 A

<2 H
0.0 U

10.200 J
<4 U

<6.0 U
31.9 R
<28.0 U
149 A

OW-2X*
3/21/90

<27.0 U
<37.0 U

<2U
57.8 J
<1.0 U
<5.0 U

48,000 J
o.o a
<7.0 U
<6.0 II
131 J
<2 U

6 , 650 J
1 , 460 A
<0.2 U
<12.0 U
2.360 A

<2 0
O.O U

13,500 J
<4 U

<6.0 U
121 R

<28.0 U
126 A

OW-22
3/21/90

<27.0 U
07.0 U
4.4 A
196 J

<i.o a
0.0 U

198,000 J
4.2 A

<7.0 U
<6.0 U
6,320 J

<2 U
52.100 J
3,020 A
<0.2 U
<12.0 0
10,500 A

<2U
0.0 U

26,400 J
<4 U

<6.0 U
45.7 R
<28.0 U
709 A

OW-28
3/21/90

<27.0 U
07.0 U

<2 0
91.6 J
<1.0 U
<5.0 U

18.100 J
0.0 0
<7.o a
<6.0 U
13.7 J

<2 U
3,260 J
450 A
<0.2 U

<12.0 U
4 , 990 A

<2 U
O.O U

23,800 J
<4 U

<6.0 U
28.7 R
<28.0 U
58.6 A

CRDL

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
SO
20

* - Indicates a replicate iample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - *»»Aitatlve data
R - Unusable data

M006609Y.8.49
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Table 2. Sunmary of Ground-Water Analyses, Ground-Water/Surf»c«-W«t«r Investigation Plan, Industri-Plex Sic* Remedial
Trust, Woburn, Massachusetts.

•11 Designation:
Saople Date:

Inorganic Compounas
(Concentrations in mg/L) IDL

OW-1
3/20/90

OW-1A
3/19/90

OW-4
3/19/90

OW-6
3/16/90

OW-9
3/19/90

OW-10
3/20/90

OW-11
3/20/90

OU-12
3/1S/90

Sulfata
Sulfide
Total Phospaorous
Bicarbonate
Carbonate
Chloride
Cr-t-6
TOC
COO
TSS

0.01
0.004
0.04
1.0
1.0
5.0

0.10
20.5

20
5

28.20 R
0.004 R

1.30 R
463 A

<1.0 U
67.7 A

< 0.010 U
6.9 R

33.4 A
<5.0 U

19.75 R
0.026 R
0.63 R
54. 9 A
<1.0 U
<S.O U

<0.010 U
9.2 R

64.7 A
27 .0 A

9.83 R
0.023R
1.45 It
55. 5 A
<1.0 0
232 A

<0.010 U
1.1 R

'•9.1 A
55.5 A

3.30R
0.01* R
1.05 R
42.4 J
<1.0 BJ
86.9 A

<0.010 R
1.2R
<20 D

<5.0 U

451.25 R
0 . 022 R
0.68R
30.0 A
<1.0 U
16. a A

<0.010 U
14.1 R
62.1 A

222 A

48.00 R
0.018 R
0.88 R

5.4 A
<1.0 U
39.1 A

<0.010 U
4.3 R

23.0 A
48.0 A

111.13 R
0.015R
1.13 R
65.5 A
<1.0 U
19.7 A

<0.010 U
3.6 R

25.6 A
35.0 A

1246.50 R
0 . 008 R
1.50R

933 A
<1.0 U
34. 7 A

<0.010 U
29.1 J

144 A
55.0 A

* - Indicate* a replicate sample
IDL - Instrument Detection Limit
-- - Not sampled

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

H006609T.8.49
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Table 2. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Industri-Plex Sit* Re
trust, Woburn. Massachusetts.

•dial

Well Designation: OW-13 OU-13* OW-14 OW-15 OW-16 OW-17 OW-18 OW-18A
Sample Dace: 3/19/90 3/19/90 3/15/90 3/19/90 3/20/90 3/13/90 3/15/90 3/1S/90

Inorganic Compounds
(Concentrations In ug/L) :DL

Sulfate
Sulfide
Total Phosphorous
Bicarbonate
Carbonate
Chloride
Cr+6
TOC
COD
TSS

0.01
0.00*

0.04
1.0
1.0
s.o

0.10
20.5

20
5

4.93 R
0.022R
2.80R

347 A
<1.0 U
17.0 A

<0.010 R
7.0 A

72.5 A
40.5 A

53.98R
0.017 R
1.48R

351 A
<1.0 0
20.8 A

< 0.010 U
7.4 A

33.4 A
25.5 A

6.20 R
0 . 010 R
0.08 R
35.5 A
<1.0 U
15.7 A

< 0.010 R
5.1 R
<20 A

51.0 A

12.93 R
0 . 021 R
2.58R
10.0 A
<1.0 U

140 A
<0.010 R

1.3 A
33.4 A
18.5 A

0.27R
0 . 113 J

9.98 A
11100 A

<1.0 U
146 A

< 0.010 U
2770 J
1350 A

136 A

49.15 R
0.029 R
1.70 R
1460 A
<1.0 U

144 A
<0.010 U

160 J
454 A

97.0 A

155.45 R
0.012R
<0.04 R
29.6 A
<1.0 U
98.4 A

<0.010 R
5.1 R
<20 U
7.0 A

181. 00 R
0.010 R
1.38R
67.8 A
<1.0 0
47.6 A

<0.010 R
5.5 A

52.3 A
44.0 A

* - Indicates » replicate sample
IDL - Instrument Detection Limit
— - Not sampled

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49
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Table 2. Summary of Ground-Water Analyses, Ground-Hater/Surface-Water Investigation Plan, Industrt-Plex Site Remedial
Trust, Woburn, Massachusetts.

Well Designation:
Sample Dace:

Inorganic Compounds
; Concentrations in ug/L) IDL

OW-19
3/16/90

OW-19A
3/16/90

OU-20
3/16/90

OW-21
3/21/90

OW-21*
3/21/90

OW-22
3/21/90

OU-2B
3/21/90

Sulfate
Sulflde
Total Phosphorous
Bicarbonate
Carbonate
Chloride
Cr+6
roc
COD
TSS

0.01
0.004
0.04
1.0
1.0
5.0
0.10
20.5
20
5

18.35 R
0.017 R
<0.04 U
16.5 R
<1.0 UJ
42.2 A

<0.010 R
3.4 R
<20 U
10.0 A

7.75 R
0.016 R
0.75 R
59.8 J
<1.0 UJ
29.9 A

< 0.010 R
3.4 R
<20 U
32.0 A

160.93 R
0.019 R
2.80R
90.5 J
<1.0 UJ
48.6 A

<0.010 R
5.4 R
<20 U
59.5 A

47.690 R
0.007 R
3.90 R
118 A
<1.0 U
10.9 A

<0.010 U
4.7 R
<20 U
76.0 A

49.830 R
< 0.004 R
3.28 R
121 A
<1.0 U
11.0 A

<0.010 U
4.6 R
24.4 A
34.0 A

565.000 R
0.005 R
14.15 A
321 A
<1.0 U
22.6 A

<0.010 U
11.5 R
24.4 A
1,500 A

2 R
0.06R

9 A
29.5 A

—
—
—3.4 R

--

* - Indicates a replicate sample
IOL - Instrument Detection Limit
-- - Hoc sampled

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.8.49



Table 2. Summary of Analyses for Inorganic Compounds in Soil

Sample Designation;
Sample Depth (ft) :

Sample Date:

Inorganic Compounds
(Concentrations in mg/kg)

Iron oxide
Manganese oxide (mg/L)
Chromium III
Chromium VI
Total Chromium
Total Calcium Carbonate
Total Organic Compounds
Total Suspended Solids
Grain size analysis **
pH (Laboratory)

Radian Compounds

Arsenic
Arsenic III
Arsenic V
Mercury II
Mercury 0
Lead II
Lead by grapnlte furnace

SS-22
4-6

2/28/90

1760 A
0.12 A
6.9 A
ND A
6.4 A
NBA

0.57 A
83.8* A
yes
6.2 A

3.7 J
<0.12 A
3.75 A
<0.41 A
<0.029 U

<11 U
1.4 A

SS-22
6-12

2/28/90

2320 A
0.14 A
13.3 A
ND A
9.7 A
ND A

30.2 A
80.41 A

no
6.8 A

3.0 J
<0.12 A
2.24 A

<0.037 A
<0.026 U

<12 U
1.2 A

SS-28
0-7

3/7/90

3710 A
0.42 A
19.8 A
ND A

26.7 A
NO A

0.55 A
91. 3Z A
yes
4.0 A

13 A
<0.12 J
3.66 A

<0.041 A
<0.041 U

<17 U
7.1 A

SS-28
7-9

3/7/90

3440 A
1.5 A
19 A
ND A

17.2 A
31.2 A
0.07 A
88. BZ A
ye»
6.3 A

10 A
<0.12 J
2.26 A

<0.037 A
<0.037 U

<12 U
5.3 A

SS-21
0-2

3/12/90

4810 A
0.74 A
25.7 A
ND A

21.4 A
ND A

0.55 A
83. 8Z A

yet
4.3 A

5.4 A
<0.12 J
3.65 A

<0.040 A
<0.035 U
<5.9 U
18 A

SS-21
2-8

3/12/90

1660 A
0.11 A
11.0 A
ND A
6.5 A
ND A

0.8Z A
80. 4X A

yes
5.3 A

2.4 A
<0.12 J
2.12 A

<0.042 A
<0.039 U
<5.2 U
3.2 A

SD-21*
2-8

3/12/90

1690 A
0.12 A
8.8 A
ND A
5.2 A
ND A

0.8X A
77. 2Z A
yes
5.6 A

2.6 J
<0.12 J
3.90 A

<0.034 A
<0.034 U
<5.2 U
2.4 A

* - Indicates a replicate sample of SS-21 (2"-8')
** - Performed (yes/no)

Validation Codes

A - Quantitative
J - Qualitative
R - Unusable

M006609Y.8.49



Page 1 of 9

Table 1. Summary of Ground-Hater Analyse*, Ground-Water/Surface-Water Investigation Plan, Industri-Plejc Sit*
Trust, Wobura. Massacnusetts.

Well Designation: OW-1 OW-1A OW-4 OW-6 OW-7 OW-9 OW-10 OW-11
Sample Date: 8/17/90 8/16/90 8/12/90 8/14/90 8/14/90 8/17/90 8/15/90 8/15/90

Inorganic Compounds
(Total) ~
(Concentrations in ug/L> IDL CKPL

Arsenic
Barium
Zinc

2
1
6

<2.o a
7.2 A

16.4 J

<2.0 U
9.8 A

27.0 J

<2.0 U
9.3 A

26.3 A

<2.0 U
19.2 A
20.5 A

6.9 A
17.7 A
14.8 A

22.0 A
8.7 A

18.5 J

2.1 A
50.6 A

264 A

204 A
45.6 A

1,640 A

10
200

2C

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

H006609Y
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Table 1. Summary of Ground-Hater Analyses, Ground-Water/Surface-Water Investigation Plan, Industri-Plex Sit* Remedial
Trust, Woburn, Massachusetts.

Hell Designation: OW-12 OW-13 OU-14 OU-15 OH-16 OW-17 OW-18 OW-18A
Sample Date: 8/15/90 8/15/90 8/16/90 8/16/90 8/17/90 8/14/90 8/1S/90 8/14/90

Inorganic Compound*
(Total)
(Concentration* in ug/L) IDL CBDL

Arsenic
Barium
Zinc

2
1
6

60.5 A
41.5 A
20.4 A

53.4 A
27.6 A
66.7 A

IS. 4 A
29.1 A
1,210 A

<2.0 U
36.1 A
13.1 J

2,330 A
319 A
31.9 A

184 A
50. 5 A
221 A

4.9 A
15.1 A
8,430 A

<2.0 U
45. 2A
239 A

10
200
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

H006609Y



Page 3 of 9

Table 1. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Flan, Industrl-Plex Site Remedial
Trust. Wo bum. Massachusetts.

Well Designation: OW-19 OW-19A OW-20 OU-20* OW-21 OW-21* OW-22 OW-28
Sample Date: 8/14/90 8/14/90 8/14/90 8/14/90 3/15/90 8/15/90 8/17/90 8/15/90

Inorganic Compound.s
Total)
(Concentrations In ug/L) IDL CROL

Arsenic
Barium
Zinc

2
1
6

<2.0 U
21.5 A
260 A

34.8 A
20.9 A
199.0 A

6.4 A
14.5 A
15.0 A

5
14
13

.8 A

.8 A

.8 A

5.3 A
22.9 A
26.8 A

4.8 A
24.9 A
25.7 A

<2.0 U
76.9 A
50.1 J

<2.0 0
18.0 A
32.5 A

10
200
20

* - Indicates a replicate sample
CROL - Contract Required Detection Limit
IDL - Instrument Detection Limit

'alldation Codes

A - Quantitative data
J - Qualitative data
•t - Unusable data

M006609Y
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Table 1. Summary of Ground-Water Analyse*. Ground-Water/Surface-Water Investigation Plan, Inriustri-Ple* Site Remedial
Trust, Woburn, Massachusetts.

Well Designation: OW-1 OW-1A OH-4 OU-6 OW-7 OU-9 OU-10 OW-11
Sample Dace: 8/17/90 8/17/90 8/12/90 8/14/90 3/14/90 8/17/90 8/15/90 8/15/90

Inorganic Compounds
(Dissolved)
(Concentrations in ug/L) IDL CKOL

Arsenic
Barium
Zinc

2
1
6

<2.0 U
8.9 A
8.2 J

<2.0 U
7.2 A

25.4 J

<2.0 U
10.7 A
7.2 J

<2.0 U
13.8 A
12.0 J

<2.0 U
18.4 A
20.7 J

A. 6 J
8.9 A
<6.0 U

<2.0 U
36.0 A
231 J

198 J
42.2 A
1 , 600 J

10
200
20

* - Indicate* a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codej

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y
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Table 1. Summary of Ground-Water Analyses, Ground-Water/Surface-Water Investigation Plan, Induatri-PLex Site Remedial
Trust, Woburn, Massachusetts.

Well Designation: OW-12 OW-13 OU-14 OW-15 OW-16 OW-17 OU-18 OW-18A
Sample Date: 8/15/90 3/15/90 8/17/90 8/17/90 8/17/90 8/14/90 8/15/90 8/14/90

Inorganic Compounds
(Dissolved) ~
(Concentrations in ug/L) IDL CRDL

Arsenic
Barium
Zinc

2
1
fi

36.4 J
40.0 A
9.0 J

43.5 J
21.9 A
7.6 J

4.1 J
31.1 A
1 , 610 J

<2.0 U
29.1 A
17.2 J

2,400 J
194 A
<6.0 U

83.0 J
23.0 A
63.2 J

3.1 J
17.9 A
3,990 J

<2.0 0
24.5 A
4,130 J

10
200
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

MO06609Y
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Table 1. Summary of Ground-Water Analyses, Ground-Hater/Surf»c«-U»t«r Investigation Flan, Industri-Plex Site Remedial
Trust, Woburn, Massachusetts.

Well Designation: OW-19 OW-19A OW-20 OW-20* OW-21 OW-21* OW-22 OW-28
Samp!. Date: 8/14/90 8/14/90 8/14/90 8/14/90 8/15/90 8/1S/90 8/17/90 3/15/90

Inorganic Compounds
(Dissolved)
(Concentrations in ug/L) IDL CKOL

Arsenic
Barium
Zinc

2
1
6

<2.0 U
26.8 A
444 J

22.4 J
18.4 A
116 J

6.8 J
12.7 A
6.7 J

7.1 J
12.1 A
12.6 J

4.0 J
20.8 A
15.7 J

2.8 J
23.6 A
37.8 J

<2.0 tl
72.2 A
25.0 J

<2.0 U
7.5 A
15.1 J

10
200
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J * Qualitative data
R - Unusable data

H006609Y
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Table 1. Summary of Ground-Water Analyses, Ccound-Water/Surface-Water Investigation Pica, Industrl-Plex Sit* Remedial
Trust, Uoburn, Massachusetts.

Well Designation: OW-1 OW-1A OH-4 OW-6 OW-7 OW-9 OW-10 OW-11
Sample Date: 8/17/90 3/16/90 8/13/90 8/14/90 8/14/90 8/17/90 3/15/90 8/15/90

Miscellaneous Compounds
(Concentrat ions in mg/L) IDL.

Sulfate
Sulflde
Total Phosphorous
TOC
Hexavalent Chromium

5.0
0.050
0.050
0.50
0.010

27.6 A
<0.050 U
<0.050 U
20.5 A

<0.010 U

11.4 A
<O.OSO U
0.13 A
12.5 A

<0.010 U

12.0 A
<0.050 U
<0.050 U
0.82 A

<0.010 U

0
0

<0

26.9 A
.052 A
.070 A
2.2 A
.010 U

43.8 A
<0.050 U
0 . 068 A
5.5 A

<0.010 U

400 A
<0.050 U
< 0.050 U
29.2 A

<0.010 U

<0
<0

<0

14.1 A
.050 U
.050 U
2.3 A
.010 U

79.6 A
< 0.050 U
0.14 A
12.7 A

<0.010 U

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

H006609Y
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Table 1. Summary of Ground-Water Analyse*, Ground-Water/Surface-Water Investigation Flan, Induatri-Ple« Sit* R«
Trust, Wo burn, Massachusetts.

•dial

Well Designation: OW-12 OW-13 OW-14 OH-15 OW-16 OW-17 OW-18 OW-18A
Saaple Date: 8/15/90 8/15/90 8/16/90 8/16/90 8/17/90 8/14/90 3/15/90 3/14/90

Miscellaneous Compounds
(Concentrations in mg/L) IDL

Sulfate
Sulflde
Total Phosphorous
TOC
Hexavalent Chromium

5.0
0.050
0.050
0.50
0.010

1 , 780 A
0 . 084 A
0.30 A
40.0 A

<0.010 U

53.9 A
<0.050 U
0.69 A
13.3 A

<0.010 U

274 A
<0.050 U
<0.050 U

10.0 A
<0.010 U

16.5 A
<0.050 U
0.066 A
1.5 A

<0.010 U

<5.0 U
0.20 A
4.5 A

2,730 A
<0.010 U

902 A
<0.050 U
0.81 A
120 A

<0.010 U

<0
<0

<0

283 A
.050 U
.050 U
14.6 A
.010 U

231 A
0.12

< 0.050
13.4

<0.010

A
U
A
a

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y
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Table 1. Summary of Ground-Water Analyse*, Ground-Water/Surface-Water Investigation Plan. Industrl-Plex Site Remedial
Trust. Uobum. Massachusetts.

'Jell Designation: OW-19 OW-19A OW-20 OW-20* OW-21 OW-21* OW-22 OW-28
Sample Date: 8/14/90 8/14/90 8/14/90 8/14/90 8/15/90 8/15/90 8/17/90 8/15/90

Miscellaneous Compound!
(Concentrations in mg/L) IDL

Sulfate
Sulfide
Total Phosphorous
TOC
Kexavalent Chromium

5.0
0.050
0.050
0.50
0.010

99.3 A
0 . 055 A
<0.050 U

3.9 A
-:0. 010 U

31.1 A
0,
0.

<0.

.055 A

.055 A
9.7 A
.010 U

55.4 A
< 0.030 U
0.91 A
2.1 A

<0.010 U

55.4 A
<0.050 U
0.19 A
2.4 A

< 0.010 U

<0
0

<0

25.1 A
.050 U
.064 A
9. a A
.010 U

18.4 A
< 0.050 U
0 . 068 A
16.4 A

<0.010 U

711 A
<0.050 U
0.053 A
15.3 A

< 0.010 U

12.5 A
<0.050 U
0.059 A
0.71 A

<0.010 0

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y
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Table 2. Summary of Ground-Water Analyses, Industri-Plex Site. GSIP, Woburn, Massachusetts.

Well Designation: OW-7
Sample Date: 4/25/90

Volatile Organic Coraoounds
(Concentrations in ug/L)

Chloromechane
Bromome thane
Vinyl chloride
Chloroethane
Methyl ene chloride
Acetone
Carbon disulf ide
1 , 1-Dichloroethene
1 , 1-Dlchloroethane
1,2-Dichloroethylene (total)
Chloroform
1 ,2-Dichloroe thane
2-Butanone
1 , 1 , 1-Trichloroetnane
Carbon tetracnloride
Vinyl acetate
Bromodichlorome thane
1 , 2-Dlchloropropane
1,1,2 , 2-Tetrachloroe thane
cis-1 ,3-Dlchloropropene
Trlchloroethene
Dibremochlorome thane
1 , 1 ,2-TrichloroB thane
Benzene
trans-1 , 3-Dichloropropene
Bromofora
2 -Hexanone
4 -Methyl - 2-pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total xylenea

CRQL

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5

< 10
< 10
< 10
< 10
21

< 10
< 5
3
6
2

< 5
< 5
< 10
15

< 5
< 10
< 5
< 5
< 5
< 5
36

< 5
< 5
< 5
< 5
< 5
< 10
< 10
< 5
< 5
< 5
< S
< 3
< 5

U
U
u
U
R
U
U
A
A
A
U
U
U
A
U
U
U
U
U
U
A
U
U
U
U
U
U
U
U
U
U
U
U
U

OW-7*
4/23/90

< 10
< 10
< 10
< 10
19

< 10
< 5
< 5
6
2

< 5
< 5
< 10
15

< 5
< 10
< 5
< 3
< 5
< 3
35

< 5
< 5
< 5
< 5
< 5
< 10
< 10
< 5
< 5
< 5
< 5
< 5
< 5

U
U
U
U
R
U
U
U
A
A
U
U
U
A
U
U
U
U
U
U
A
U
U
U
U
U
U
U
U
U
U
U
U
U

OW-17
4/23/90

< 50
< 50
< 50
< 50
96

< 50
< 23
< 23
< 23
< 23
< 25
< 25
< 50
< 25
< 25
< 50
< 25
< 25
< 25
< 25
< 25
< 23
< 25
660

< 23
< 25
< 50
< 50
< 25
< 25
< 23
< 25
< 25
13

U
U
U
U
R
U
U
U
U
U
U
U
U
•J
U
U
U
U
U
U
U
U
U
A
U
U
U
U
U
U
U
U
U
U

IDL

2
2
2
2
2
2
1
1
1
1
1
1
1
1

1
2
1
1
1
1
1
1
1
1
1
1
2
2
1
1
1
1
1
1

* - Indicates a replicate sample
CRQL - Contract Required Quantisation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.7.27
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Table 2. Suaaary °£ Ground-Water Analyses, Jndujtrl-Pl«x Site, CSIF, Wobuzn. Massachusetts.

Well Designation: OW-7
Sample Date: 4/23/90

Semi-Volatile Organic Compound]
^Concentrations in ug/L) CRQL

Phenol
fall (2-Chloroethyl) ether
2-Chlorophenol
1 , 3-Dichlorobenzene
1 , 4-Dlchlorooenzene
Benzyl alcohol
1 , 2-Dlchlorobenzene
2-M«thylph«nol
btj (2-Chloroisopropyl) ether
4-Methylphenol
N-Kttroio-dl-n-p ropy lam tn«
Hexaehloroethane
Nitrobenzene
Iiophorone
2-Nltrophenol
2, 4-Dlmethylphenol
Bensoic acid
bis (2-Chloroethoxy) methane
2,4-Dlcnlorophenol
1 , 2 , 4-Trlchlorobencene
Naphthalene
4 -Chioroanil ine
Hexachloro butadiene
4 -Chloro- 3 -oethylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4, 6-Trlchlorophenol
2 , 4 , 5-Trlchlorophenol
2-Chloronaphthalene
2-Nltroanllina
Dimethyl phchalace
Acenaphthylene
2 , 6-Dlnltrotoluene
3-Kltroanlllne
Acenaphchene
2 . 4-Dinltropnenol
4-Nltrophenol
Dlbenzofuran
2 , 4-DLnltrocoluene
D iethy Iphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nltroanillne
4 , 6-Dinicro-2~aMChylphenol

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
so
10
10
10
50
10
50
50
10
10
10
10
10
50
50

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 50
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 50
< 10
< 50
< 10
< 10
< 10
< 50
< 10
< 50
< 50
< 10
< 10
< 10
< 10
< 10
< 50
< 50

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
a
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u

OW-7*
4/23/90

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 50
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 50
< 10
< 50
< 10
< 10
< 10
< 50
< 10
< 50
< 50
< 10
< 10
< 10
< 10
< 10
< 50
< 50

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u

IDL

5
5
5
5
5
10
5
5
5
5
10
10
5
5
10
10
25
5
5
5
3
5
5
10
10
10
10
10
4
10
t,
3
10
10
3
25
15
4
10
4
S
4

10
15

(1) Cannot be separated from Diphenylamine
* ' Indicates a replicate sample

CRQL - Contract Required Quantitation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.7.27
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Table 2. Summary of Ground-Water Analyses, Industri-Plex Sice. GSIF, Woburn, Massachusetts.

Well Designation:
Sample Date:

Semi-Volatile Organic Compounds

OW-7
4/25/90

OW-7*
4/25/90

(Concentrations in ug/L) CRQL

N-Nltrosodlphenylamlne (1)
4-Bromophenyi-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3' -Dlchlorobenzidine
Benzo (a) anthracene
Chrysene
bis (2-Ethylhexyi) phthalate
Dl-n-octyl phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1,2,3-cd) pyrene
Dlbenzo (a,h) anthracene
Benzo (g.h.i) perylene

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

< 10
< 10
< 10
< 50
< 10
< 10
< 10
< 10
< 10
< 10
< 20
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

< 10
< 10
< 10
< 50
< 10
< 10
< 10
< 10
< 10
< 10
< 20
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10

u
u
u
u
u
u
u
u
u
u
u
u
u
•J
u
u
u
u
u
u
u

IDL

5
5
5
10
3
3
3
3
3
5
5
3
4

3
4

5
6
3
4
4

4

(1) Cannot be separated from Diphenylamine
* - Indicates a replicate sample

CRQL - Contract Required Quant itation
IDL - Instrument Detection Limit

Validation Codes

Limit

A - Quantitative data
J - Qualitative data
R - Unusable data

MO06609Y.7.27
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Table 2. Summary of Ground-Water Analyses, Industrl-Plex Site, CSIP, Wo bum, Massachusetts.

Well Designation:
Sample Date:

Pestieide\PCB Compounds
(Concentrations in ug/L)

alpha-BHC
beta-BBC
delta-BBC
gamma-BBC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxlde
Endosulf&n I
Dleldrln
4, 4 '-DDE
Endrln
Endosulfan II
4, 4 '-ODD
Endosulfan suifate
4, 4 '-DDT
Methoxychlor
Endrin ketone
alpha Chlordane
gamma Chlordane
Toxaphene
Aroclor-1016
Aroclor-1221
Areclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

OW-7
4/25/90

OW-7*
4/25/90

CRQL

0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1
0
0
0
0
0
1
1

.05

.05

.05

.05

.05

.05

.05

.05

.10
10
.10
.10
.10
.10
10
.05
.10
05
05
.0
.5
.5
.5
.5
.5
.0
.0

< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 1
< 0
< 0
< 0
< 0
< 0
< 1
< 1

.05

.05

.05

.05

.05

.05

.05

.05

.10

.10

.10

.10

.10

.10

.10

.05

.10

.05

.05

.0

.5

.5

.5

.5

.5

.0

.0

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
1

.05

.05

.05

.05

.05

.05

.05

.05

.10

.10

.10

.10

.10

.10

.10

.05

.10

.05

.05

.0

.5

.5

.5

.5

.5

.0

.0

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

IDL

0
0.
0
0
0
0,
0
0
0.
0.
0
0.
0.
0.
0,
0
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.

.01

.02

.01

.01

.01

.01

.01

.02

.02

.02

.05

.02

.02

.08

.08

.06

.08
,12
,12
.40
.38
.29
.40
.45
.31
,42
25

* - Indicates a replicate sample
CRQL - Contract Required Quantisation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.7.27
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Table 2. Summary of Ground-Water Analyses, Industri-Plex Site, GSIP, Woburn, Massachusetts.

Total Metals
(Concentrations In ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Mang ane s e
Mercury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (rag/L)

Well Designation:
Sample Date:

IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1
0.2
12
900
2
3
38
4

6
8
28

OW-7
4/25/90

273
< 37
43.5
24

< 1
< 5
39900
3.3

< 7
6.5
8150
3.7
9930
322

< 0.2
35.7
2880

< 2
< 3
26700

< 4
< 6
22.8

< 28
140

A

U
J
A

U
U
A
A
U
A
J
J
A

A

U
R

J

U
U
A
U
U
R
UJ
A

OW-7*
4/25/90

117
< 37
29.7
22.1

< 1
< 5
40100

< 3
< 7
< 6
5540

< 2
9930
322

< 0.2
12
2490

< 2
< 3
26500

< 4
< 6
14.4

< 28
141

R
U
J
A

U
U
A
U
U
U
J
UJ
A
A
U
R

J

U
U
A

U
U
R
UJ
A

CRDL

200
60
10

200
5
5

5000
10
50
25
100
5

5000
15
0.2
40
5000
5
10
5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.7.27
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Table 2. Summary of Ground-Water Analyses, Industrl-Plex Site, GSIP, Woburn, Massachusetts.

Dissolved Metals
(Concentrations In ug/L)

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coppe t
Iron
Lead
Magnes turn
Manganese
Me rcury
Nickel
Potassium
Selenium
Sliver
Sodium
Thallium
Vanadium
Zinc
Tin
Hardness (rag/L)

Well Designation:
Sample Date:

IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1

0.2
12
900
2
3
38
4

6
a
28

OW-7
4/25/90

60.4
< 37
< 2
175

< 1
< 5
41000

< 3
< 7
< 6
172

< 2
10100
316

< 0.2
< 12
2820

< 2
< 3
27400

< 4

< 6
124

< 28
144

J
U
u
J
u
u
A
U
u
u
A
U
A
A
U
u
A
U
u
A
U
u
R
UJ
A

OW-7*
4/25/90

< 27
< 37
< 2
74

< 1
< 5
40200

< 3
< 7
( 6
175

< 2
9850
305

< 0.2
< 12
2600

< 2
< 3
26400

< 4
< 6
41.5

< 28
141

UJ
U
U
J
U
u
A
U
u
u
A
U
A
A
U
U
A
a
u
A
U
U
R
UJ
A

CRDL

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0.2
40

5000
5
10
5000
10
50
20

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

MO06609Y.7.27
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Table 2. Summary of Ground-Water Analyses, Industri-Plex Site, GSIP. Woburn, Massachusetts.

Miscellaneous Compounds
(Concentrations in mg/L)

Well Designation:
Sample Date:

IDL

OW-7
4/25/90

OW-7*
4/25/90

Sulfate
Sulfide
Total Phosphorous
Bicarbonate
Carbonate
Chloride
Cr-t-6
TOC
COO
TSS

5.0
0.05
0.01
5
5
3

0.
2
5
1

.0

.0

.0
010
.0
.0
.0

53
< 0.
0.
55

< 5.
76

< 0.
3.
17
26

.0
05
30
.1
0
.0
010
0

.0

A
U
J
R
U
A
U
A
R
A

51
< 0.
0.
55

< 5.
73

< 0.
2.
23
18

.0
05
21
.1
0
.0
010
2

.0

A
U
J
R
U
A
U
A
R
A

* - Indicates a replicate sample
IDL - Instrument Detection Limit
— - Not sampled

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.7.27
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Table 2 Summary of Sewer Water Analyses, Industrl-Plex Site, GSIP, Woburn, Massachusetts.

Sample Designation: SR-1-
Uater

Sample Date: 4/2S/90

Volatile Organic Compounds

Chlo rometnane
3 romome thane
Vinyl chloride
Chloroethane
Methylene cnlorlde
Acetone
Carbon disulflde
1 , 1-Dichloroethene
1 , 1-Dichloroethane
1 ,2-Dichloroethylene (total)
Chloroform
1 ,2-Dlchloroechane
2-Butanone
1,1, 1-Trichioroethane
Carbon tetrachloride
Vinyl acecate
B romod ichlo rome thane
1 .2-Dlchloropropane
cis-1 , 3-Dichloropropene
Trichloroethen*
Dlbroox>chlorom«thane
1, 1,2-Trichloroethane
Benzene
trans -1 , 3-Dichloropropene
Bromof orrn
4-M«thyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2, -Tetrachloroetnane
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total xyienes

IrfCYX**

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

< 10

< 10
<100
<150

<5
<5
<5
<5
2
78

^10
1

<s
<10
<5
<5
<5
<5
<5
<5
<5
<5
<5

< 10
< 10
<5
<5
21
<5
1
2
3

SR-2-
Uater

4/24/90

U
U
U
U
R
UJ
U
U
U
U
J
A
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
A
U
J
J
J

< 1 Q
*c 1 0
< 10
< 1.Q

<100
160
<5
<5
<5
<5
5

<5
<10
<5
<5

<10
<5
<5
<5
<5
<3
<5
<5
<5
<5
<10
<10
<5
<5
<5
<5
<5
<5
<5

SR-3- SR-3-
Water Water*

4/26/90 4/26/90

U
U
U
U
R
R
U
U
U
U
A
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
UJ

<50 U
<50 U
<50 U
<SO U
320 R
480 J
<25 U
<25 U
<25 U
<25 U
<25 U
<25 U
23 J
17 J
<25 U
<50 U
<25 U
17 J

<25 U
<2S U
<23 U
<2S U
<25 U
<23 U
<23 U
<50 U
<50 U
9 J

<25 U
290 A
<25 U
9 J

<25 U
68 J

<100
<100
<100
<100
<50
680
<50
<50
<50
<50
<50
<50
<100
12

<50
<100
<50
<50
<50
<50
<50
<50
<50
<50
<50
<100
<100
<50
<50
240
<50
<50
<50
50

SR-4-
Water

4/26/90

TP1T

U
U
U
U
R
J
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
A
U
U
U
J

< 10
<10

< 10
<10
<100
110
<5
<5
<5
<5
4

<5
<10
<5
<5
<10
<5
<5
<5
<5
<5
<5
<5
<5
<5

•c 10
< 1 0
<5
<5
<5
<5
<5
<5
<5

U
U
U
U
R
J
U
U
U
U
J
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
UJ

a.b/1*

2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
2
2
1
1
1
1
1
1
1

* - Indicates a replicate sample
CRQL - Contract Required Ouantitation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.9.22
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Table 2. Summary of Sewer Water Analyses, InduJtri-Plex Site, GSIP, Uoburn, Massachusetts.

Sample Designation:

Sample

Semi-Volatile Organic Compounds
(Unflltered)
(Concentrations in ug/L)

Phenol
bis (2-Chloroethyl) ether
2-Chlorophenol
1 , 3-Dlchlorobenzene
1 , 4-Dlchlorobenzene
Benzyl alcohol
1 ,2-Dichlorobenzene
2 -Me thy 1 pheno 1
bis (2-Chloroisopropyl) ether
4 -Methy Iphenol
N-Nitroso-di-n-propylamine
Hexachloroe thane
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4-Dimethylphenol
Benzole acid
bis (2-Chloroethoxy) methane
2,4-Dlchlorophcnol
1 .2, 4-Trlchlorobenzene
Naphthalene
4 -Chloroanil ine
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2 , 4 , 6-Trichlorophenol
2,4, 5-Trichlorophenol
2-Chloronaphthalene
2-Hltroaniline
Dimethyl phthalate
Acenaphthylene
2 , 6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2 , 4-Dinitrophenol
4-Nltrophenol
Dlbenzofuran
2 , 4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroanlline
4 , 6-Dinitro-2-methylphenol

Date:

CRQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
so
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

SR-1-
Uater

4/25/90

<10 U
<10 U
<10 U
<10 U
<10 U
5 J

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 0
<10 0
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<50 0
<10 U
<50 U
<10 U
<10 U
<10 U
<50 0
<10 U
<50 U
<50 U
<10 U
<10 0
9 J

<10 U
<10 0
<50 0
<50 0

SR-2-
Water

4/24/90

5 J
<10 U
<10 U
<10 U
<10 UJ
<10 U
<10 U
<10 U
<10 U
16 A
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 0
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
20 A
<10 U
<10 U
<50 UJ
<50 U

SR-3-
Watcr

4/26/90

<10 U
<10 U
<10 U
<10 U
7 J

<10 0
28 A
13 A
<10 0
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
5 J

<10 U
<10 U
<50 0
<50 U

SR-3-
Water*
4/26/90

<10 U
<10 U
<10 U
<10 U
5 J

<10 U
25 A
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<50 U

SR-*-
Water

4/26/90

<10 U
<10 U
<10 U
<10 U
<10 UJ
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 V
<10 U
<50 U
<50 U
<10 U
<10 U
10 A
<10 U
<10 U
<50 U
<50 U

IDL

5
5
5
5
5
10
5
5
5
5
10
10
5
5
10
10
25
5
5
5
3
5
5
10
10
10
10
10
4
10
4
3
10
10
3
25
15
4
10
4
5
4
10
15

(1) Cannot be separated from Diphenylamine
* - Indicates a replicate sample

CRQL - Contract Required QuantItation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

MO06609Y.9.22
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Table 2. Summary of Sever Water Analyses, Industri-Plex Site, GSIF, Woburn, Massachusetts.

Sample Designation:

Sample

Semi-Volatile Organic Compounds
;Unf ilterea)
(Concentrations in ug/L)

N-Nltrosoo.iphenylami.ne (1)
4-Bromopnenyl-phenyiether
Hexachlorooenzene
Pentachlorophenol
Phenanthrene
Anthracene
Dl-n-butyiphthalate
Fluorantnene
Pyrene
3utylbenzyiphthalate
3.3' -DlchlorooenzLdlne
3enzo (a) anthracene
Chrysene
bis (2-Ethylhexyl) phthalate
Di-n-octyl phthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1.2,3-cd) pyrene
Olbenzo (a,h) anthracene
Benzo (g,h,t) perylene

Date:

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

SR-1-
Wat«r

4/25/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U
'10 U
18 J

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SR-2-
Uacer

4/24/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
23 J
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SR-3-
Water

4/26/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
4 J

<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
34 J
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U

SR-3-
Wat«r«
4/26/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
4 J

<10 0
<10 V
<10 0
<20 U
<10 U
<10 U
6 J

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SR-4-
Water

4/26/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
9 J

<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
4 J

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

IDL

5
5
5
10
3
3
3
3
3
5
5
3
3
4

4
5
6
3
4
4
4

(1) Cannot be separated from Dlphenylamine
* - Indicates a replicate sample

CRQL - Contract Required Quantitation Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
?, - Unusaole data

M006609Y.9.22
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Table 2. Summary of Sewer Water Analyses, Industri-Plex Site. GSIP, Woburn, Massachusetts.

Sample Designation:

Saaple

Semi-Volatile Organic Compounds
(Filtered)
(Concentrations in ug/L)

Phenol
bis (2-Chloroethyl) ether
2-Chloropnenol
1 , 3-Dlchlorobenzene
1 , 4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2 -Methyl phenol
bis (2-Chloroisopropyl) ether
4-Methylphenoi
N-Nitroso-oi-n-propylamine
Hexachloroetnane
Nitrobenzene
Isophorone
2-Nltrophenol
2,4-Dimethyiphenol
Benzole acid
bis (2-Chloroethoxy) methane
2,4-Dichlorophenol
1 ,2, 4-Trichloro benzene
Naphthalene
4-Chloroaniline
Bexaehlorobutadiene
4-Chloro-3-oethylphenol
2-Methylnapnthalene
Hexachlorocyclopentadiene
2,4, 6-Trichlorophenol
2,4, 5-Trlchlorophenol
2 - Chlor onapnthal ene
2-Nitroaniline
Dimethyl pnthalate
Acenaphthylene
2 , 6-Dinitrotoiuene
3 -Mitroanii me
Acenaphthene
2 , 4-Dinitropnenol
4-Hltrophenoi
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyi-phenylether
Fluorene
4-Nitroanlline
4 , 6-Dinitro-2-methylphenol

Date:

CRQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50

SR-1-
Water

4/25/90

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
17 A
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 0
<10 0
<10 U
<50 U
<10 U
<50 U
<50 U.
<10 U
<10 U
<20 UJ
<10 U
<10 0
<50 U
<50 U

SR-2-
Water

4/24/90

<10 U
<10 U
<10 U
<10 U
<10 U
<10 0
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 0
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
<20 UJ
<10 U
<10 U
<50 UJ
<50 U

SR-3-
Water

4/26/90

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
<20 UJ
<10 U
<10 U
<50 U
<50 U

SR-3-
Wat«r«
4/26/90

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
<20 UJ
<10 U
<10 U
<50 U
<50 U

SR-*-
Water

4/26/90

27 A
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
33 A
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<10 U
<10 U
<10 U
<50 U
<10 U
<50 U
<50 U
<10 U
<10 U
<20 UJ
<10 U
<10 U
<50 U
<50 U

IDL

5
5
5
5
5
10
5
5
5
5
10
10
5
5
10
10
25
5
5
5
3
5
5
10
10
10
10
10
4
10
4
3
10
10
3
25
15
4

10
4
5
4
10
15

(1) Cannot be separated from Diphenylamine
* * Indicates a replicate sample

CRQL - Contract Required Quant it at ion Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J ' Qualitative data
R - Unusable data

M006609Y.9.22
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Table 2. Summary of Sever Water Analyses, Industrl-Plex Site, CSIP, Woburn, Massachusetts.

Sample Designation:

Sample

Semi-Volatile Organic Compounas
(Filtered)
(Concentrations in ug/L)

N-Nltrosodiphenylamine (1)
4-Brooophenyl-phenylether
Hexachlo ro benzene
Pentachlorophenol
Phenanthrene
Anthracene
Dl-n-butyiphthalate
Fluoranthene
Pyrene
Butyl benzyiphthalate
3 , 3 ' -D Lchlorooenzidine
Benzo (a) anthracene
Chrysene
bis (2-£thylhexyl) phthalate
Dl-n-octyl phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (1,2.3-cd) pyrene
Dlbenzo (a,h) anthracene
Benzo (g.h.i) perylene

Date:

CRQL

10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

SR-1-
Water

4/25/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
<10 UJ
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SR-2-
Uater

i/24/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
14 J
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SR-3-
W.ter

4/26/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
14 J

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SR-3-
Water*
4/26/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
<10 UJ
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

SR-4-
Water

4/26/90

<10 U
<10 U
<10 U
<50 U
<10 U
<10 U
<50 UJ
<10 U
<10 U
<10 U
<20 U
<10 U
<10 U
17 J

<10 U
<10 U
<10 U
<10 U
<10 U
<10 U
<10 U

IDL

5
5
5
10
3
3
3
3
3
5
5
3
3
4

4

5
6
3
4
4
4

(1) Cannot be separated from Diphenylamine
* - Indicates a replicate sample

CRQL - Contract Required Ouantltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unosaole data

M006609Y.9.22
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Table 2. Summary of Sever U.t.r Analyse,. Industri-Ple, Site, GSIP. Wobum, Massachusetts.

• •

Sample Designation:

Sample Date:

?esticide/PCB Compounds
(Unfiltered)
(Concentrations In ug/L)

alpha-BHC
beta-BBC
delta-BBC
gamma-BBC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrln
4,4' -DDE
Endrin
Endosulfan II
4, 4 '-ODD
Endosulfan sulfate
4 , * ' -DDT
Methoxychlor
Endrin kecone
alpha-Chlordane
gaoma-Chlordane
Toxaphene
Arochlor-1016
Aroehlor-1221
Arochlor-1232
Arochlor-1242
Arochlor-1248
Arochlor-1254
Aroehlor-1260

CRQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
1.0
1.0

SR-1-
Water

4/25/90

SR-2-
Water

4/24/90

SR-3-
Water

4/26/90

SR-3-
Water*
4/26/90

SR-4-
Water

4/26/90

^̂^̂•̂ •̂••̂ •̂H— ̂̂-«~«B̂_

IDL

<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.50
<0.10
<0.50
<0.50
<1.0
<0.50
<0.50
<0.50
<0.50
<0.50
<1.0
<1.0

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

<0.050
<0.050
<0.050
0.081
<0.050
<0.050
<0.050
<0.050
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.50
<0.10
<0.50
<0.50
<1.0
<0.50
<0.50
<0.50
<0.50
<0.50
<1.0
<1.0

U
U
0
A
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.20 U
<0.20 U
<0.20 U
<0.20 U
<0.20 U
<0.20 U
<0.20 U
<1.0 U
<0.20 U
<1.0 U
<1.0 U
<0.50 U
<1.0 U
<1.0 0
<1.0 U
<1.0 U
<1.0 U
<2.0 U
<2.0 U

<0.067 U
<0.067 U
<0.067 U
<0.067 U
<0.067 U
<0.067 U
<0.067 U
<0.067 U
<0.13 U
<0.13 U
<0.13 U
<0.13 U
<0.13 U
<0.13 U
<0.13 U
<0.67 U
<0.13 U
<0.67 U
<0.67 U
<0.33 U
<0.67 U
<0.67 U
<0.67 U
<0.67 U
<0.67 U
<1.3 U
<1.3 U

<0.050
<0.050
<0.050
0.17

<0.050
<0.050
<0.050
<0.050
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.50
<0.10
<0.50
<0.50
<1.0
<0.50
<0.50
<0.50
<0.50
<0.50
<1.0
<1.0

— *̂ — ̂̂ — ̂̂

U

U
U
A
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.
0,
0.
0.
0,
0
0

0.
0,
0
0.
0.
0,
0.
0,
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.

.01

.02

.01

.01

.01

.01

.01

.02

.02

.02

.05

.02

.02

.08

.08

.06
,08
.12
.12
40
.38
.29
.40
,45
,31
42
25

• - Indicates a replicate sample
CRQL - Contract Required Quantltatlon Limit
IDL - Instrument Detection Limit

Validation Codej

A - Quantitative data
J - Qualitative data
R - Unusable daca

MO06609Y.9.22
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Table 2. Summary of Sewer Water Analyses, Industri-Plex Site, GSIP, Woburn, Maa»acnusetts.

Sample Designation:

Sample Date:

Pestlcide/PCB Compounds
(Filtered)
(Concentrations in ug/L)

alpha-BHC
beta-BBC
delta-BBC
gamma-BBC (Lindane)
Heptachlor
Aldrln
Heptachlor epoxide
Endosulfan I
Dleldrin
4, 4 '-DDE
Endrin
Hndosuifan 11
1,4 '-ODD
Endosulfan suifate
4, 4 '-DDT
Methoxychlor
Endrin ketone
alpha-Chlordane
gamma-Chlordane
Toxaphene
Arochior-1016
Arochlor-1221
Arochlor-1232
Arochlor-1242
Arochlor-1248
Arochlor-1254
Arochlor-1260

CRQL

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0. 10
3.10
0.10
0.10
0.10
0.50
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
1.0
1.0

SR-1-
Water

4/25/90

SR-2-
Water

-/24/90

SR-3-
Watar

4/26/90

SR-3-
Wacar*
4/26/90

SR-4-
Water

4/26/90

IDL

<0.050 U
<0.050 U
<0.050 U
<0.050 U
<0.050 U
<0.050 U
<0.050 U
<0.050 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.50 U
<0.10 U
<0.50 U
<0.50 U
<1.0 U
<0.50 U
<0.50 U
<0.50 U
<0.50 U
<0.50 U
< 1 . 0 U
<1 .0 U

<0.050 U
< 0.050 U
<0.050 U
0.67 A

<0.050 U
<0.050 U
<0.050 U
< 0.050 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<o.io u
<0.50 U
<0.10 U
<0.50 U
<0.50 U
<1.0 U
<0.50 0
<0.50 U
<0.50 U
<0.50 U
<0.50 U
<1.0 U
<1.0 U

<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.10
cO.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.50
<0.10
<0.50
<0.50
<1.0
<0.50
<0.50
<0.50
<0.50
<0.50

*c 1 . 0
^ 1 . 0

u
u
u
u
u
u
u
0
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.10 U
<0.20 U
<0.20 U
.̂0.20 U
<.0.20 U
<0.20 U
<0.20 U
<0.20 0
<1.0 U
<0.20 U
<1.0 U
<1.0 U
<0.50 U
<1.0 U
<1.0 U
<1.0 U
<1.0 U
<1.0 U
<2.0 U
<2.0 U

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
0̂.
<0.
<1

<o.
<i
<i

<0.
<1
<1
<1
<1
<1
<2
<2

10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
.0
20
.0
.0
50
.0
Q

.0

.0

. 0

.0

.0

u
u
V
13
U
0
U
ti
u
u
u
u
u
u
u
u
u
u
u
u
0
u
u
u
u
u
u

0
0
0
0
0
0.
0
0
0
0
0
0
0,
0
0
0,
0,
0.
0,
0.
0,
0,
0.
o
0.
0.
0.

.01

.02

.01

.01

.01

.01

.01

.02

.02

.02

.05

.02

.02

.08

.08

.06
,08
.12
.12
.40
.38
.29
.40
.45
,31
.42
25

* - Indicates a replicate sample
CRQL - Contract Required Quantltatlon Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusaole data

MO06609K.9.22
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Table 2. Summary of Sever Water Analyse*, Industri-Flex Site, CSIF, Wobum, Massachusetts.

Sample Designation:

Sample Date:

Miscellaneous Compounds
(Unfiltered)
(Concentrations in mg/L)

Alkalinity, Bicarb, as CaC03
Alkalinity, Carb. as CaC03
Chemical Oxygen Demand
Chloride
Orthophosphate as P
Sulflde, total
Sulfate
Total Organic Carbon
Phosphorous , tocal
Total Suspended Solids
Hexavalent Chromium

SR-1-
Uater

4/25/90

151 A
<5.0 0
156 R
129 A
2.8 A
0.05 A
41.0 A
36.7 A
4.7 J
91.0 J

(0.010 U

SR-2-
Water

4/24/90

145 A
<5.0 U
465 R
131 A
1.6 A

<0.05 UJ
ao.o A
29.1 A
3.6 J
76.0 A

<0.010 U

SR-3-
Water

i/26/90

188 A
<5.0 U
276 R
170 A
2.4 A

<0.05 U
305 A

62.8 A
2.3 J
840 J

<0.010 U

SR-3-
Water*
4/26/90

193 A
<5.0 U
268 R
158 A
3.1 A

<0.05 U
255 A
71.0 A
5.5 J
810 J

<0.010 U

SR-4-
Water

4/26/90

186 A
<5.0 U
15* R
132 A
7.1 A
0.29 A
27.0 A
43.6 A
6.4 J
172 J

<0.010 U

IDL

5.0
5.0
5.0
3.0

0.010
0.05
5.0
2.0
0.10
1.0

0.010

* - Indicates a replicate sample
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.9.22
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Table 2. ry of Sever Water Analyses, Industrl-Plex Site, GSIP, Woburn, Massachusetts.

Sample Designation:

Sample Date:

SR-1-
Water

4/25/90

SR-2-
Uater

4/24/90

SR-3-
Uater

4/26/90

SR-3-
Water*
4/26/90

SR-4-
Water

4/26/90

Miscellaneous Compounds
(Filtered)
(Concentrations In tng/L) IDL

Alkalinity, Bicarb, as CaC03
Alkalinity, Carb. as CaC03
Chemical Oxygen Demand
Chloride
Orthophospnate as P
Sulfide, dissolved
Sulfate
Total Organic Carbon
Phosphorous, total
Hexavalent Chromium

149 A
<5.0 U
160 R
128 A
2 J

<0.05 U
40.0 A
42.3 J
3.4 J

<0.010 U

137 A
<5.0 U
253 J
131 A
1.3 J

<0.05 U
40.0 A
33.9 J
3.1 J

<0.010 U

139 A
<5.0 U
491 J
154 A
1.6 J
0.09 A
293 A
102 J
2.3 J

<0.010 U

168 A
<5.0 U
188 R
160 A
2.8 J

<0.05 U
253 A
50.4 J
3.3 J

<0.010 U

185 A
<5.0 0
142 R
126 A
3.5 J
3.05 A
50.0 A
194 J
4.3 J

<0.010 U

5.0
5.0
5.0
3.0

0.010
0.05
5.0
2.0
0.10
0.010

* - Indicates a replicate sample
IDL - Instrument Detection Lunit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

MO06609Y.9.22
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Table 2. Suomary of Sewer Water Analyses, Industri-Plex Sice. GSIP, Woburn. Massachusetts.

Sample Designation: SR-1- SR-2-
Uater Water

Sample Date: A/25/90 4/25/90

Metals (total)

SR-3-
Water

it/26190

SR-3-
Water*
4/26/90

SR-4-
Wacer

4/26/90

(Concentrations in ug/L) CRDL

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20

233 A
O7.0 U
2.0 A
28.1 A
<1.0 U
<5.0 U
39800 A
<3.0 U
<7.0 U
23.9 A
573 A
4.4 J
5040 A
87.7 A
<0.02 A
<12.0 UJ
7040 A
<2.0 U
<3.0 U
78600 A
<4.0 U
7.3 A
51.0 R
<28.0 U

352 A
<37.0 U
<2.0 0
38.1 A
<1.0 U
<5.0 U
38100 A
<3.0 U
<7.0 U
21.8 A
552 A
3.8 J
4900 A
80.4 A
0.2 R

<12.0 UJ
7620 A
<2.0 U
3.7 J

80800 A
<4.0 U
<6.0 U
43.1 R
<28.0 U

2070
<37.0
5.2
96.2
<1.0
<5.0
40100
16.9
<7.0
1360
5280
62.4
5730
220
1.4

25.3
22100
<2.0
60.5

252000
<4.0
<6.0

A
U
A
A
U
U
A
A
U
A
A
J
A
A
A
R
A

U
J
A
U
U

522 A
102 A

2730
<37.0

A
U

5.8 A
110
<1.0
<5.0
43400
19.8
<7.0
1610
6200
36.1
6090
226
1.4

35.7
21600
<2.0
93.8

230000
<4.0
<6.0
6*9
107

A
U
U
A
A
U
A
A
J
A
A

A

R
A
U
J
A

U
U
A
A

330
<37.0
2.0
63.3
<1.0
<5.0
45300
3.5
<7.0
38.2
682
4.9
5440
74.4
0.2

<12.0
9470
<2.0
<3.0
68400
<4.0
8.4
77.9
<29.0

A
U
A
A
U
U
A
A
U
A
A
J
A
A
R
UJ
A
U
U
A
U
A
R
U

IDL

27
37
2
2
1
5
20
3
7
6
3
2
37
1
0
12

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.2

.0
900
2
3
38
4

6
a
28

.0

.0

.0

.0

.0

.0

.0

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

MO06609Y.9.22
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Table 2. Summary of Sever Water Analyses, Industri-Plex Sice, CSIP, Uoburn, Massachusetts.

Sample

Metals (dissolved)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Mlckel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin

Designation:

Sample Date:

CRDL

200
60
10
200
5
5

5000
10
50
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20
"

SR-1-
Water

4/25/90

219 R
<37.0 U
<2.0 U
38.9 J
<1.0 U
<5.0 U
38100 A
<3.0 U
<7.0 U
16.3 A
253 J

<2.0 U
-990 A
72.2 J
<0.2 U
<12.0 UJ
aoso A
<2.0 U
3.3 A

81400 A
<4.0 U
<6.0 U
59.3 A
<28.0 U

SR-2-
Water

-/2W90

23* R
<37.0 U
<2.0 U
28.5 J
<1.0 0
<5.0 0
37300 A
<3.0 U
<7.0 U
14.3 A
286 J
<2.0 U
'880 A
73.7 J
<0.2 U
<12.0 UJ
3410 A
<2.0 U
15.1 A
79200 A
<4.0 U
<6.0 U
73.5 A
<28.0 U

SR-3-
Water

4/26/90

180 R
<37.0 U
<2.0 U
65.6 J
<1.0 U
<5.0 A
26*00 A
297 J
<7.0 U
84.9 A
1300 J
3.3 A
'680 A
209 J
<0.2 U
89.5 J
20900 A
<2.0 U
3.4 A

234000 A
<4.0 U
<6.0 U
71.0 A
166 J

SR-3-
Water*
4/26/90

81.4 R
<37.0 U
<2.0 U
36.3 J
<1.0 U
<5.0 U
27900 A
26.* J
<7.0 U
69.3 A
443 J
3.3 A
'840 A
141 J

<0.2 U
16.4 R
20900 A
<2.0 U
<3.0 U

230000 A
<4.0 U
<6.0 U
73.0 A

<29.0 U

SR-4-
Wacer

4/26/90

196 R
<37.0 U
<2.0 U
31.5 J
<1.0 U
<5.0 U
42100 A
<3.0 U
<7.0 U
13.6 A
192 J
'2.0 U
5180 A
57.7 J
<0.2 U
<12.0 UJ
8530 A
<2.0 U
<3.0 U
75100 A
<4.0 U
<6.0 U
55.1 A
<29.0 U

miJ.U1*

27.0
37.0
2.0
2.0
1.0
5.0
20.0
3.0
7.0
6.0
3.0
2.0
37.0
1.0
0.2
12.0
900
2.0
3.0
38.0
4.0
6.0
8.0
28.0

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

A - Quantitative data
J - Qualitative data
R - Unusable data

M006609Y.9.22
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Table 2. Summary of Ground-Water Metal Sp.ci.tion Performed by Radian Corporation,
GSIF, WoDurn, Massachusetts.

Industri-Plex Site,

Well Designation:
Sample Date:

Analyte
(Concentrations in mg/L)

OW-1
3/20/90

OW-1A
3/19/90

OW-*
3/19/90

OW-6
3/16/90

OU-7
4/25/90

OW-7*
4/25/90

QW-9
3/19/90 IOL

Arsenic by gas furnace
Arsenic (III)
Arsenic (V)

Lead by gas furnace
Lead (II)

< 0.0050 U
<0.005 A
<0.005 A

<0.295 UJ
<0.60 UJ

0.0053 A
<0.005 0
<O.OOS U

<0.295 UJ
<0.60 UJ

<0.0050
<0.005
<0.005

<0.295
<0.60

U
U
U

UJ
UJ

0.0081 A
<0.005 U
<0.005 U

<0.295 UJ
<0.60 UJ

0.026 A
<0.0050 U
<0.0050 U

HA
<0.60 UJ

0.021 A
<0.0050 U
<0.0050 U

NA
<0.60 UJ

0.0064
< 0.005
<0.0050

<0.295
<0.60

A
U
U

UJ
UJ

0
0
0

0

.0050

.0050

.0050

.0030
0.60

Iron (II) 2.6 J <0.050 UJ 3.5 J 0.088 J 0.30 A 0.33 A 18 J 0.050

Mercury by coid vapor
Mercury (II)

Mercury (o)

Ethyl-mercury

D i -me thy imercury

Tin by ICPES

Mono-methyl tin
Dl-methyl tin

Tri-tnethyl tin

< 0.0002

<0.0002

<0.0002
<0.9

0.050

NA
<0.025

<0.050

<0.050

U
U
U
U
R

U
UJ
UJ

<0.0002

<0.0002

<0.0002
<0.7

<0.005

<0.60

<0.025

<0.050

<0.050

U
U
U
U
R

U
U
UJ
UJ

<0.0002 U
<0.0002 U

<0.0002 U
<0.7 U

0 . 088 R

<0.60 U

<0.025 U

<0.050 UJ

<0.050 UJ

<0.0002 U
<0.0002 U

<0.0002 U
<0.9 U

0.067 R

<0.60 U

•CO. 025 U

<0.050 UJ

<0.050 UJ

<0.028 U

<0.0002 U

<0.0002 U
<0.07 U

0.090 R

NA
<0.025 U

<0.050 UJ

<0.050 UJ

<0.028

<0.0002

<0.0002
<0.1
0.068

NA
<0.025
<0.050
<0.050

U
U
U
U
R

U
UJ
UJ

<0.0002 U
<0.0002 U
<0.0002 U

<O.A U
0.037 R

<0.60 U
<0.025 U
<0.050 UJ
<0.050 UJ

0.0002
0.0002
0.0002

0.60

....

* - Indicates replicate sample.
NA - Not Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Suonary of Ground-Water Mec»l Speciation Performed by Radian Corporation. Industri-Plex Site,
GSIP. Uobum, Massachusetts.

Well Designation: OW-10
Sample Date: 3/20/90

OW-11
3/20/90

OW-12
3/15/90

OW-12
4/25/90

OW-13
3/19/90

OW-13*
3/19/90

OW-14
3/15/90 IDL

Anaiyte
'Concentration! in mg/L)

Arsenic by gas furnace
Arsenic (III)
Arsenic (V)

Lead by gas furnace
Lead (II)

<0.0050 U
<0.005 U
<0.005 U

<0.295 UJ
<0.60 UJ

0.035 A
<0.005 U
0.046 A

<0.295 UJ
<0.60 UJ

0.28 A
<0.005 U
0.45 A

<0.29S UJ
<0.60 UJ

HA
NA
NA

HA
NA

< 0.0050 U
<0.005 U
<0.005 U

<0.295 UJ
<0.60 UJ

<0.0050 U
<0.005 U
<0.005 U

<0.295 UJ
<0.60 UJ

0 . 098 A
<0.005 U
<0.005 U

0.33 J
<0.60 UJ

0 . 005CT"
0.0050
0 . 0050

0.003C
0.60

Iron (II) 0.3* J 8.4 J 18 J NA 19.0 J 11 J 1.4 J 0.05C

Mercury by cold vapor
Mercury (II)
Me rcury ( o )
Ethyl -mercury
Dimethyl -mercury

Tin by ICPES
Mono-methyl tin
Di -methyl tin
Tri-methyl tin

<0.0002
<0.0002
<0.0002

<0.5
NA

NA

<0.025
<0.050
< 0.050

U
U
U
U

U
UJ
UJ

<0.0002
<0.0002
<0.0002

<0.8
0.043

NA

<0.025
<0.050
<0.050

U
U
U
U
R

UJ+
UJ+
UJ+

<0.0002 U
<0.001 U
<0.0002 U

NA
0.027 R

<0.60 U
NA
NA
NA

NA
NA
NA

<0.09 U
0.029 R

NA
<0.025 U
<0.050 UJ
<0.050 UJ

< 0.0002 U
<0.0002 U
<0.0002 U

<0.8 U
3.0074 R

<0.60 U
<0.025 U
<0.050 UJ
<0.050 UJ

<0.0002 U
<0.0002 U
<0.0002 U

<0.4 U
0.62 R

<0.60 U
<0.025 U
< 0.050 UJ
<0.050 UJ

<0.0002
<0.001
<0.0002

<0.6
0.0088

<0.60
<0.025
<0.050
<0.050

U
U
U
U
R

U
U
UJ
UJ

0 . 0002-
0.0002
0.0002

0.60

+ - Indicates analysis from sample collected on A/25/90
* - Indicates replicate sample.

NA - Not Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Summary of Ground-Water Metal Speclation Performed by Radian Corporation, Induscri-Plex Site,
GSIP, Woburn. Massachusetts.

Well Designation: OW-15
Sample Date: 3/15/90

Anaiyte
(Concentrations In mg/L)

OW-16
3/20/90

OW-17 OW-18 OH-18 OW-18A OW-19
3/15/90 3/15/90 4/25/90 3/15/90 3/16/90 IDL

Arsenic by gas furnace
Arsenic (III)
Arsenic (V)

Lead by gas furnace
Lead (II)

< 0.0050
<0.005
<0.005

<0.295
<0.60

U
U
U

UJ
UJ

1.7 A
0.53 A
0.62 A

<0.29S UJ
<0.60 UJ

0.0084 A
<0.005 U
0.0*8 A

<0.295 UJ
<0.60 UJ

<0.0050
<0.005
<0.005

<0.295
<0.60

U
U
U

UJ
UJ

NA
NA
NA

NA
NA

0.012
<0.005
<0.005

<0.295
<0.60

A
U
U

UJ
UJ

< 0.0050 U
<0.0050 U
<0.0050 U

<0.295 UJ
<0.60 UJ

0 . 0050
0 . 0050
0.0050

0.0030
0.60

Iron (II) 0.27 J 5.3 J 1.8 J 0.83 J NA 0.8 J •C0.050 UJ 0.050

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl-mercury
2 Lmethyl -mercury

Tin by ICPES
Mono-methyl tin
Dl-methyl tin
Trl-methyl tin

<0.0002
<0.0002
<0.0002

<0.9
0.0070

<0.60
<0.025
<0.050
<0.050

U
U
U
U
R

U
U
UJ
UJ

<0.0002 U
0.0057 A
<0.0002 U

<0.5 U
0.0085 R

<0.025 U
<0.050 UJ
<0.050 UJ

<0.0002 U
<0.001 U
<0.0002 U

<0.6 U
0.0*3 R

<0.60 U
<0.025 U
<0.050 UJ
<0.050 UJ

<0.0002 U
<0.0002 U
<0.0002 U

<0.5 U
0.068 R

<0.60 U
NA
NA
NA

NA
NA
NA

<0.05 U
0.021 R

NA
<0.025 U
•CO. 050 UJ
<0.050 UJ

<0.0002
<0.001
<0.0002

<O.A
0.0075

<0.60
<0.025
<0.050
<0.050

U
U
U
U
R

U
U
UJ
UJ

< 0.0002
<0.0002
<0.0002

<0.4
0.35

<0.60
<0.025
<0.050
<0.050

U
U
U
U
R

U
U
UJ
UJ

0.0002
0.0002
0.0002

0.60

* - Indicates replicate sample.
NA - Not Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Summary of Ground-Water Metal Speciation Performed-by Radian Corporation, Industrl-Plex Site,
GSIP. Woburn, Massachusetts.

Well Designation: OW-19
Sample Date: 4/25/90

OW-19A
3/16/90

OW-20
3/16/90

OW-20
i/25/90

OW-21
3/21/90

OW-21*
3/21/90 IDL

Analyte
^Concentrations in mg/L)

Arsenic by gas furnace
Arsenic (III)
Arsenic (V)

Lead by gas furnace
Lead (II)

NA
NA
HA

NA
NA

0.0089 A
<0.005 U
<0.005 U

<0.29S UJ
<0.60 UJ

<0.0050 U
< 0.005 U
<0.005 U

0.30 J
<0.60 UJ

NA
NA
HA

NA
NA

<0.0050 U
<O.OOS U
<0.005 U

<0.295 UJ
<0.60 UJ

<0.0050 U
<0.005 U
<0.005 U

<0.295 UJ
<0.60 UJ

0.0050
0 . 0050
0.0050

0.0030
0.60

Iron (II) 2.3 J 2.2 J NA 0.56 J <0.050 UJ 0.050

Mercury by coid vapor
Mercury (II)
Mercury (o)
£ chy 1 -me rcury
3 Iroe thy 1 -me rcury

Tin by ICPES
Mono-methyl tin
Di-methyl tin
Tri-methyl tin

<0

<0
<0
<0

NA
NA
NA

<0.1 U
.005 R

NA
.025 U
. 025 UJ
.025 UJ

<0.0002
-•0.0002
• 0.0002

<0.9
0.0069

<0.60
< 0.025
<0.050
<0.050

U
U
U
U
R

U
UJ
UJ
UJ

<0.0002
<0.0002
<0.0002

<0.6
0.10

<0.60
NA
NA
NA

U
U
U
U
R

U

NA
NA
NA

<0.1 U
0.053 R

NA
<0.025 U
<0.050 UJ
<0.050 UJ

<0.0002 U
0.0003 R
<0.0002 U

<0.6 U
3.096 R

NA
< 0.025 U
<0.050 UJ
<0.050 UJ

<0.0002
<0.0002
<0.0002

<0.8
< 0.005

NA
<0.31
<0.63
<0.63

U
U
U
U
R

U
UJ
UJ

0.0002
3.0002
0.0002

0.60

* - Indicates replicate sample.
NA - Not Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Summary of Ground-Water Metal Speclation Performed by Radian Corporation,
GSIF, Woburn, Massachusetts.

Industrl-Plex Site,

Weil Designation: OW-22
Sample Date: 3/21/90

OU-28
3/21/90 IDL

Analyte
(Concentrations in mg/L)

Arsenic by gas furnace
Arsenic (III)
Arsenic (V)

Lead by gas furnace
Lead (II)

< O . O O S O U <0 .0050U
<0 .005U <0 .005U
< 0.005 U <0.005 U

<0.295UJ <0.295UJ
<0.60UJ <0.60UJ

0 . 0050
0.0050
0.0050

0.0030
0.60

Iron (II) 12 J 4.2 J 0.050

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethy 1 -mercury
Dimethyl -mercury

Tin by ICPES
Mono-methyl tin
Di-methyl tin
Tri-methyl tin

< 0.0002 U
< 0.0002 U
<0.0002 U

<0.7 U
0.042 R

NA
•CO. 13 U
<0.25 UJ
<0.25 UJ

<0.0002 U
0.0002 A

< 0.0002 U
<0.7 U
1.1 R

NA
<0.025 U
<0.050 UJ
<0.050 UJ

0.0002
0.0002
0.0002

0.60

* - Indicates replicate sample.
NA - Not Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Summary of Stream Sediment and Surface-Water Metal Speclatlon Performed by Radian Corporation,
Industri-Plex Site, GSIP. Woburn, Massachusetts...

Well Designation: SED-1 SED-2 SED-3 SED-4 SED-5 SED-6 SED-7
Sample Date: 8/3/90 8/3/90 8/3/90 8/2/90 8/2/90 8/2/90 8/1/90 IDL

Analyte
(Concentrations in mg/L)

Arsenic (III)
Arsenic (V)

Mercury by cold vapor

Mercury (II)
Mercury (o)
Ethyl -mercury
Di-methyloercury

Methyl tin
Dimethyl tin
Trijnechyl tin

Free Iron oxide

Manganese oxide
Lead (II)

< 0.080
1.6

<0.04S
<0.0018
<0.045
<0.05

HA

<0.05
<1.0
<1.0

420
19

<16

R
J

U
U
U
R

UJ
UJ
U

J
J
U

1.6 J
46 J

<0.045 U
<0.0018 U
<0.0*5 U
<0.05 R

NA

<0.05 UJ
<1.0 UJ
<1.0 U

1400 J
5 J

<ia u

0.093
2.8

<0.045
<0.0018
<0.045
<0.05

HA

<0.05
<1.0
<1.0

2700

<1.0
<16

J
J

U
U
0
R

UJ
UJ
u

J
u
u

<0.097
2.3

<0.045
<0.038
<0.0*5
<0.05

NA

<0.5
<1.0
<1.0

460
45

<15

R
J

U
U
U
u

UJ
UJ
u

J
J
UJ

0.16 J
8.6 J

0.09* A
0.04* A
<0.045 U
<0.01 R

NA

<0.5 UJ
<1.0 UJ
<1.0 U

440 J
41 J

<14 UJ

1.7 J
5.3 J

0.35 A
0.046 A
<0.045 U
<0.05 R

NA

<0.5 UJ
<1.0 UJ
<1.0 U

20000 J
170 J
<15 UJ

15 J
520 J

8.2 A
2.9 A

<0.045 U
<0.05 R

NA

<O.OS UJ
<1.0 UJ
<1.0 U

2800 J
36 J
70 A

0.005
0.005

0.0002
0.0018
0.045
0.05

0.05
1.0
1.0

0.040
0.010
0.61

* - Indicates replicate
NA - Not Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Summary of Stream Sediment and Surface-Hater Metal Speclaclon Performed by Radian Corporation,

Induatri-Plex Site, GSIF, Uoburn, Massachusetts. ..

Well Designation:

Sample Date:

Analyte

(Concentrations in mg/L)

SED-8

8/3/90
SED-8*

8/3/90

SED-9
8/1/90

SED-10

8/1/90

SED-11
7/31/90

SED-12

8/2/90

SED-13

7/31/90 IOL

Arsenic (III)

Arsenic (V)

Mercury by cold vapor

Mercury (II)

Mercury (o)
Ethyl-mercury

0 1 -me thy ime r cury

Methyl tin

Dimethyl tin

Trimethyi tin

Free Iron oxide

Manganese oxide

Lead (II)

<0.097 R

0.75 J

<0.045 U

<0.0018 U

<0.04S U

<0.05 R

HA

<0.05 UJ
< 1 . 0 U J
<1.0 U

200 J
6 J

<18 U

<0.092R
0.73 J

<0.04S U
<0.0018 U
<0.045 U
<0.05R

HA

<0.05 UJ
<1.0 UJ
<1.0 U

200 J
3 J

<19 U

11 J
110 J

0.22 J
0.12 A

<0.045 U
<0.13 R

HA

<0.05 UJ
<1.0 UJ
<1.0 U

7900 J
93 J
<16 U

0.48 J
23 J

0.097 J
0.065 A
<0.045 U
<0.05 R

NA

<0.05 UJ
<1.0 UJ
<1.0 U

950 J
83 J
<10 U

10 J
120 J

0.23 A
0.032 A
<0.045 A
<0.05 R

HA

<0.05 J
<1.0 J
<1.0 A

14000 J
140 J
<15 A

<0.099 R
3.9 J

0.078 J
0.078 A
<0.045 U
<0.05 R

HA

<0.5 UJ
<1.0 UJ
<1.0 U

500 J
10 J

<18 UJ

6.5 J
100 J

0.2* A
0.16 A

< 0.045 U
<0.05 R

HA

<0.05 UJ
<1.0 UJ
<1.0 U

12000 J
24 J
<15 U

0.005
0.005

0.0002
0.0018
0.045
0.05

0.05
1.0
1.0

0.040
0.010
0.61

* - Indicates replicate sample.
HA - Not Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Summary of Scream Sediment and Surface-Water Metal Speciation Performed by Radian Corporation,
Industri-Plex Site, GSIP, Woburn, Massachusetts. - •

Weil Designation: SED-14
Sample Date: 7/31/90

SED-15
8/1/90

SED-16
8/2/90

SED-17
3/2/90 IDL

Analyte
Concentrations in mg/L)

Arsenic (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl -mercury
3i-m«thylm«rcury

Methyl tin
Dimethyl tin
Trimethyl tin

Free Iron oxide
Manganese oxide
Lead (II)
Iron (II)

0.63 J
17 J

0.066 J
0.050 A
<0.0*5 U
<0.05 R

NA

<0.05 UJ
<1.0 UJ
<1.0 U

1000 J
71 J

<15 U

1.5 J
46 J

0.33 A
3.22 A

<0.045 U
<0.05 R

NA

<O.OS UJ
< 1 . 0 UJ
<1.0 U

6400 J
1200 J
<17 U

5.0 J
110 J

0.12 J
0.15 A

<0.0*5 U
<0.4 R
NA

<0.5 UJ
<1.0 UJ
<1.0 U

19000 J
61 J

<17 UJ

1.8 J
42 J

0 . 050 J
0.047 A
<0.0*5 U

<0.3 R
NA

<0.5 UJ
<1.0 UJ
<1.0 A

4000 J
47 J
<14 UJ

0.005
0.005

0.0002
0.0018
0.0*5
0.05

0.05
1.0
1.0

0.040
0.010
0.61
0.050

* - Indicates replicate sample.
HA - Not Analyzed
IDL - Instrument Detection Limit
Q - Outside control limits.

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Summary of Stream Sediment and Surf ace-Water Metal. Speciation Performed by Radian Corporation,
Induatri-Plex Site, GSIP, Wo bum, Massachusetts. - •

Weil Designation:
Sample Date:

Analyte
(Concentrations in mg/L)

SW-1
8/3/90

SU-2
3/3/90

SW-*
8/2/90

SW-5
8/2/90

SW-6
3/2/90

SW-7
8/1/90

SW-8
8/3/90 IDL

Arsenic (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl -mercury
0 i -methy Ime rcury

Methyl tin
Dimethyl tin
Trimethyl tin

Lead (II)
Iron (II)

<0.005 U
<0.005 U

<0.0002 U
<0.0002 U
<0.0002 U
<0.003 R

HA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.39 A

<0.005 U
0.007S J

0.000* J
< 0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.83 A

<0.005 U
0.0052 A

<0.0002 U
<0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.22 A

<0.005 U
<0.005 U

< 0.0002 U
<0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.089 J

<0.005 0
<0.005 U

<0.0002 U
<0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
2.0 A

<0.005 0
<0.005 U

<0.0002 U
<0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.22 A

<0.005 U
<0.005 U

<0.0002 U
< 0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.83 A

0.005
0.005

0.0002
0.0002
0.0002
0.003

0.025
0.05
0.05

0.61
0.050

* - Indicates replicate sample.
HA - Not Analyzed
IDL - Instrument Detection Limit
Q - Outside control limits.

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Summary of Strewn Sediment and Surface-Water Metal Speciatlon Perfoi
Industrl-Plex Site, GSIP, Wobum. Massachusetts. ..

ed by Radian Corporation,

Well Designation: SW-8*
Sample Date: 8/3/90

SW-9
a/i/9o

su-io
8/1/90

SW-11
7/31/90

SW-12
8/2/90

SW-13
7/31/90

SU-14
7/31/90 IDL

Analyte
(Concentrations in mg/L)

Arsenic (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl -mercury
DL-methylmercury

Methyl tin
Dimethyl tin
Trimethyl tin

Lead (II)
Iron (II)

<0.005 0
<0.005 U

< 0.0002 U
<0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.66 A

<0.005 U
<0.005 U

<0.0002 U
<0.0002 U
< 0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.54 A

<O.OOS U
<O.OOS U

<0.0002 U
<0.0002 U
< 0.0002 n
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.5* A

<0.005 U
<0.005 U

< 0.0002 U
< 0.0002 U
< 0.0002 U
< 0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.44 A

<0.005 U
<0.005 U

<0.0002 U
<0.0002 U
<0.0002 D
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.097 J

<0.005 U
<0.005 U

O.0002 U
<0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.93 A

<O.OOS U
<0.005 U

<0.0002 U
< 0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
1.2 A

0.005
0.005

0.0002
0.0002
0.0002
0.003

0.025
0.05
0.05

0.61
0.050

* - Indicates replicate sample.
NA - Not Analyzed
IDL - Instrument Detection Limit
Q - Outside control limits.

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Table 2. Sundry of Stream Sediment and Surface-Water Metal Speciatlon Perfor
Industri-Plex Sit., GSIP. Woburn. Massacnusetts.

•d by Radian Corporation,

Well Designation:
Sample Date:

Analyte
(Concentrations in mg/L)

SW-15
8/1/90

SW-17
8/2/90 IDL

Arjenie (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
E thy 1 -me rcury
D i -roe thy Ime rcury

Methyl tin
Dimethyl tin
-rimetnyl tin

-eaa (II)
Iron (II)

<0.005 U
<0.005 U

< 0.0002 U
<0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
<0.05 U

<0.61 U
0.32 A

<0.005 U
<0.005 U

<0.0002 U
<0.0002 U
<0.0002 U
<0.003 R

NA

<0.025 U
<0.05 U
^0.05 U

<0.61 U
0.19 A

0.005
0.005

0.0002
0.0002
0.0002
0.003

0.02S
0.05
0.05

0.050
0.050

* - Indicates replicate sample.
NA - Not Analyzed
JDL - Instrument Detection Limit
Q - Outside control limits.

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Tible 3. Summary of Sever Water Metal Speclation Performed by Radian Corporation, Industri-Plex Sice,
GSIP, Wobum, Massachusetts.

Die Designation:
Sample Date:

SR-1
W25/90

SR-2
W24/90

SR-3
4/26/90

SR-3*
4/26/90

SR-4
4/26/90 IDL

Anaiyte
iConcentrations in rag/L)

Arsenic by gas furnace
Arsenic (III)
Arsenic (V)

Lead (II)

Iron (II)

Mercury Dy cold vapor
Mercury (II)
Mercury (o)
Ethyl-mercury
0 unetny 1 -mercurr

Mono-methyl tin
Di-methyl tin
Trl-methyl tin

<0.0040 U
<0.0050 U
<0.0050 U

<0.60 UJ

0.53 J

<0.0245 U
<0.0002 U
<0.0002 U

<0.07 U
(0.1.2 R

<0 025 U
<0.050 UJ
<0.050 UJ

<0.0040 U
<0.0050 U
<0.0050 U

<0.60 UJ

0.85 J

<0.0002 U
<0.0002 U
<0.0002 U
<0.05 U
<0.005 R

<0.025 U
<0.050 UJ
< 0.050 UJ

<0.0040 U
<0.0050 U
<0.0050 U

<0.60 UJ

10 J

<0.0245 U
<0.0002 U
<0.0002 U
<0.02 U
<0.005 R

<0.025 U
<0.050 UJ
<0.050 UJ

<0.00*0 U
<0.0050 U
<0.0050 U

<0.60 UJ

7.0 J

<0.0002 U
<0.0002 U
<0.0002 U
<0.09 U
<0.12 R

<0.025 U
<0.050 UJ
<0.050 UJ

<0.0040 U
<0.0050 U
<0.0050 U

<0.60 UJ

0.22 J

<0.0245 U
<0.0002 U
<0.0002 U
<0.02 U
'0.005 R

•- 0.025 U
<0.050 UJ
<0.050 UJ

0.0050
0.0050
O.OOSO

0.0030

0.60

0.500
0.0002
0.0002
0.0002

0.60

* - Indicates replicate sample.
NA - Hot Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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Section 2. Surface-Water and Stream-Sediment Data
Validation Documentation

Part 2. Data Validation of Radian Analyses
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CONSULTING GROUND-WATER
GEOLOGISTS AND ENGINEERS

ROUX ASSOCIATES INC

THE HUNTINGTON ATRIUM
775 PARK AVENUE
SUITE 255
HUNTINGTON NEW YORK 11743 516673 T200 C A X « 516673 7216

October 23, 1990

Mr. Bruce S. Yare
Industri-Plex Site Remedial Trust
c/o Monsanto Chemical Company
800 North Lindbergh Boulevard
St. Louis, Missouri 63167

Dear Mr. Yare:

Roux Associates, Inc. has performed a validation of the surface-water and stream-
sediment samples collected at the Industri-Plex Site in Woburn, Massachusetts
as part of the Ground-Water/Surface-Water Investigation Plan (GSIP) and
analyzed for metal speciation. Samples were collected from fifteen surface water
locations and seventeen stream sediment locations and analyzed for the valence
states of arsenic, mercury, lead, tin, organo-mercury and organo-tin by Radian
Corporation (Radian) in Austin, Texas. Dimethyl mercury was not analyzed
because an analytical method that produces usable results has not yet been
developed. Ferrous iron (Fe+2) was also analyzed for all surface-water locations.
Iron oxide and manganese oxide were also analyzed for all stream-sediment
locations.

Analytical methods have not been established for many of these analyses,
necessitating development of methods by Radian before analyses could be
performed. A discussion of these methods is included in Attachment 1.

Data validation guidelines presented by Roux Associates, Inc. in Appendix E of
the GSIP Work Plan (December 23, 1989) and guidelines in the U.S.
Environmental Protection Agency (USEPA) Region I Laboratory Validation
Functional Guidelines for Evaluating Inorganics Analyses (June 13, 1988 and
modified February 1989) were followed whenever appropriate. When differing
guidelines were encountered, generally the stricter guideline was followed.
However, as these analyses were not performed under Contract Laboratory
Program (CLP) procedures, review of the standard Quality Assurance/Quality
Control (QA/QC) guidelines was not always possible.

The results of the validation of the data are summarized in Table 1. All of the
surface-water data are summarized in Table 2 and the stream sediment data are
summarized in Table 3. Details of the results of the validation effort are
summarized below.

Data Completeness

All requested analyses were performed by Radian.

MO06609Y. 11.39



Mr. Bruce S. Yare
October 23, 1990
Page 2

Holding Times

There are no established holding times for these analyses.

Calibration Verification

Arsenic (III) was outside the 90-110 percent prescribed range for both the initial
and continuing calibration verification for samples collected on July 31, 1990
(SED-7, SED-9, SED-10, SED-11, SED-13, SED-14, SED-15, SW-7, SW-9, SW-10,
SW-11, SW-13, SW-14, SW-15), August 2, 1990 (SED-4, SED-5, SED-6, SED-12,
SED-16, SED-17, SW-4, SW-5, SW-6, SW-12, SW-17) and August 3, 1990 (SED-1,
SED-2, SED-3, SED-8, SED-8 replicate, SW-1, SW-2, SW-8, SW-8 replicate).
Arsenic (V) was detected in the initial calibration for these samples. All positive
sample results for these for these analyses are considered qualitative.

Lead (II) was outside the prescribed range in the continuing calibration for
samples collected on August 2, 1990 (SED-4, SED-5, SED-6, SED-12, SED-16,
SED-17, SW-4, SW-5, SW-6, SW-12, SW-17) and August 3, 1990 (SED-1, SED-2,
SED-3, SED-8, SED-8 replicate, SW-1, SW-2, SW-8, SW-8 replicate). All positive
results for these days are considered qualitative.

Laboratory and Field Blank Analyses

Method blanks were run with each group of samples. One field blank was
collected for each matrix. Iron oxide was detected in the three method blanks for
sediment analysis. All of the sediment sample results are greater than the action
level, therefore sample results are not affected. No other analytes were detected
in the blanks.

ICP Interference Check Sample Results

All samples analyzed by ICP (iron oxide and manganese oxide) met this criteria.

Matrix Spike Recovery

Matrix spike and matrix spike duplicate samples were run for all analytes.
Recovery ranges were within laboratory specified ranges (see laboratory reports)
except in the following cases.

Mercury matrix spike and matrix spike duplicate recoveries in sample SW-1 were
126.7 and 130 percent, respectively. This does not affect the data because all
mercury values in surface water are non-detect.

Ethyl mercury had matrix spike and matrix spike duplicate recoveries of 11 and
5 percent, respectively, in surface water. Because the spike recovery range is less
than 30 percent, and the sample results are non-detected, all samples are
considered unusable.

IMC MO06609Y.11.39



Mr. Bruce S. Yare
October 23, 1990
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In the stream sediment samples, ethyl mercury had recoveries of less than 1
percent for the matrix spike and matrix spike duplicate. All sample results are
non-detect and are therefore considered unusable.

Arsenic (III) recoveries in sediment samples were 2.3 and 4.4 percent. Arsenic
(V) recoveries were -1.8 and -10.9 percent. All positive sample results above the
IDL are considered qualitative, and all non-detects are considered unusable.

Analytical spikes for organo-tin were performed on samples SED-9, SED-1,
SW-11, SW-5 (MS and MSD). All surface-water samples met the criteria of 75-
125 percent recovery. However, SED-1 was below the range for methyl tin and
dimethyl tin, while SED-9 was within the range. The non-detect values for
dimethyl tin and methyl tin are considered qualitative.

Laboratory and Field Duplicates

Laboratory duplicates were performed by Radian and had relative percent
differences (RPD) less than 20% in accordance with USEPA Region I guidance
with the exceptions of manganese oxide in SED-7 (92.5 percent) and iron oxide
in SED-14 (181.7 percent). All positive results for these analytes in sediment
samples are considered qualitative.

Laboratory Control Samples

All samples met this criteria.

Should you have any questions, or comments, please do not hesitate to call.

Very truly yours,
/\

~ t'/ici&- t~(s4^Lc,&-r-'
•s -\

Linda Wilson^
Project Scientist

Martha M. Smith
Project Hydrogeologist

William Sarni
Vice President

Attachments

cc: J. Yeary, Roux Associates, Inc.
J. Dragun, Dragun Corporation
S. Clough, ES&E

ROUX ASSOCIATES MC MO06609Y. 11.39



Table 1. Summary of Data Validation Recommendations. Surface-Water and Stream
Sediment Samples, Ground-Water/Surface-Water Investigation Plan (GSIP),
Industri-Plex Site, Woburn, Massachusetts.

Inorganic Analytical Data for Surface Water

Data Quality

Unusable (R)

QA/OC Problems Affected Samples

Matrix spike recoveries Ethyl mercury in all samples

Quantitative (A) No problems All remaining analytes

Inorganic Analytical Data for Stream Sediments

Data Quality

Unusable (R)

OA/OC Problems

Matrix spike recoveries

Affected Samples

Ethyl mercury in all samples

Arsenic (III) in samples SED-1,
SED-8, SED-8 replicate, SED-4,
SED-12

Qualitative (J) Calibration verification
Matrix spike recoveries

Duplicate recoveries

Matrix spike recoveries

Arsenic (V) in all samples

Arsenic (III) in samples SED-2,
SED-3, SED-9, SED-10,
SED-11, SED-13, SED-14,
SED-15, SED-7, SED-5, SED-6,
SED-16, SED-17

Manganese oxide in all samples
except SED-3
Iron oxide in all samples

Methyl tin in all samples
Dimethyl tin in all samples

Quantitative (A) No problems All remaining analytes

ROUX ASSOCIATES INC MO06609Y.11.39
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Table 2. Summary of Stream Sediment and Surface-Hater Metal Spaciacion Performed by Radian Corporation,
Induaeri-Plex Site, GSIP. Woburn, Massachusetts.

Well Designation: SED-1
Sample Date: 8/3/90

SED-2
3/3/90

SED-3
3/3/90

SED-4
3/2/90

SED-5
3/2/90

SEO-6
3/2/90

SED-7
3/1/90 IDL

Analyce
(Concentractons in mg/L)

Arsenic (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl-mercury
0 1 -mechylmercury

Methyl tin
Dimethyl tin
Trimethyl tin

7ree Iron oxide

Manganese oxiae
Lead (II)

<0.080 R
1.6 J

<0.045 A
<o.ooia A
<0.045 A
<O.OS R

NA

<0.05 J
<1.0 J
<1.0 A

420 J
19 J
<16 A

1.6 J
46 J

<0.045 A
<0.001B A
<0.045 A
<0.05 R

HA

<0.05 J
<1.0 J
<1.0 A

1400 J
5 J

<18 A

0 . 095 J
2.8 J

< 0.0*5 A
<o.ooia A
<0.045 A
<0.05 R

NA

<0.05 J
<1.0 J
<1.0 A

2700 J

<1.0 A
<16 A

<0.097 R
2.3 J

<0.0*5 A
<0.038 A
<0.0*5 A
<0.05 A

NA

<0.5 J
<1.0 J
<1.0 A

460 J

45 J
<15 J

0.16 J
8.6 J

0.09* A
0.044 A
<0.045 A
<0.01 R

NA

<0.5 J
<1.0 J
<1.0 A

440 J

41 J
<14 J

1.7 J
5.3 J

0.35 A
0.046 A
<0.045 A
<0.05 R

HA

<0.5 J
<1.0 J
<1.0 A

20000 J

170 J
<15 J

15 J
520 J

8.2 A
2.9 A

<0.045 A
<0.05R

NA

<0.03 J
<1.0 J
<1.0 A

2800 J

36 J
70 A

0.005
0.005

0.0002
0.0018
0.045
0.05

0.05
1.0
1.0

0.040

0.010
0.61

* - Indicates replicate sample.
NA - Hoc Analyzed
IDL - Iastrument Detection Limit

Validation Codea:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data
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table 2. Summary °t Stream Sediment ana Surface-Water Metal Speciatlon Perfor
Industri-Plejc Sice, GSIP, Wobum. Massachusetts'.

•d by Radian Corporation,

Well Designation:
Sample Date:

.-inalyte
Concentrations in mg/L)

SED-8
8/3/90

5ED-8*
3/3/90

SED-9
3/1/90

SED-10
3/1/90

SED-11
7/31/90

SED-12
3/2/90

SED-13
7/31/90 IDL

Arsenic (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl -mercury
Dl-methylmercury

Methyl tin
Dimethyl tin
Tri-metnyl tin

7ree Iron oxiae
Manganese oxide
Lead (II)

<0.097 R
0.75 J

<0.0*5 A
<o.ooia A
<0.043 A
<0.05 R

NA

<0.05 J
<1.0 J
<1.0 A

200 J
6 J

<18 A

<Q.092 R
3.73 J

<0.04S A
<0.0018 A
<0.045 A
<0.03 R

HA

<0.05 J
<1.0 J
• 1.0 A

200 J
3 J

<19 A

11 J
110 J

0.22 J
0.12 A

<0.045 A
<0.13 R

NA

<0.05 J
<1.0 J
<1.0 A

7900 J
93 J

<16 A

0.48 J
23 J

0.097 J
3 . 065 A

< 0.045 A
<0.05 R

NA

<0.05 J
<1.0 J
'1.0 A

950 J
33 J
<10 A

10 J
120 J

0.23 A
0.032 A
<0.04S A
<0.05 R

NA

<0.05 J
<1.0 J
<1.0 A

14000 J
140 J
<15 A

<0.099 R
3.9 J

0.078 J
0.078 A
<0.045 A
<0.05 R

NA

'0.5 J
-1.0 J
<1.0 A

500 J
10 J
<18 J

6.5 J
100 J

0.24 A
0.16 A

<0.045 A
<0.05 R

HA

<0.05 J
<1.0 J
<1.0 A

12000 J
24 J
<13 A

0.005
0.005

O.OC,
0.00..
0.045
O.n*

O.OS
1.0
1

0.0>
0.010
0.61

* - Indicates replicate sample.
NA - Not Analyzed
IDL - Instrument Detection Limit

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data

ROUX ASSOCIATES MC M006609Y
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Table 2. Summary of Stream Sediment and Surface-Hater Metal Speclacion Perfor
Industri-Plex Site, CSIP, Uoburn. Massachusetts'.'

ed by Radian Corporation,

Well Designation:
Sample Date:

Analyte
(Concentrations in mg/L)

SED-1*
7/31/90

SED-15
8/1/90

SED-16
3/2/90

SED-17
3/2/90 IDL

Arsenic (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl -mercury
Dl-oethylmercury

Methyl tin
Dimethyl tin
Trimethyi tin

Tree Iron oxide
Manganese oxide
Lead (II)
Iron (II)

0.63 J
17 J

0.066 J
0 . 050 A
<0.045 A
<0.05 R

MA

<0.05 J
<1.0 J
<1.0 A

1000 J
71 J
<15 A

1.3 J
46 J

0.33 A
0.22A

<0.0*5 A
<0.05 R

HA

<0.05 J
<1.0 J
<1.0 A

6400 J
1200 J
<17 A

5.0 J
110 J

0.12 J
0.15 A

<0.0*5 A
<0.4 R
HA

<0.3 J
<1.0 J
<1.0 A

19000 J
61 J
<17 J

1.8 J
42 J

0 . 050 J
0.0*7 A
<0.045 A
<0.3 R
HA

<0.5 J
<1.0 J
<1.0 A

4000 J
47 J
<1* J

0.005
0.005

0.0002
0.0018
0.045
0.05

0.05
1.0
1.0

0.040
0.010
0.61
0.050

* - Indicates replicate sample.
HA - Hot Analyzed
IDL - Instrument Detection Limit
Q - Outside control limits.

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data

ROUX ASSOCIATES MC M006609Y
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Table 2. Summary of Stream Sediment and Surface-Water Metal Speciatlon Performed by Radian Corporation,
Induatrl-PLex Site. CSIP, Wobum, Massachusetts'.

Well Designation: SU-1
Sample Date: a/3/90

SW-2
3/3/90

SW-*
3/2/90

SW-5
3/2/90

SW-6
3/2/90

SW-7
3/1/90

SW-8
3/3/90 IDl

Analyte
(Concentrations in tog/L)

Arsenic (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl-mercury
31-metnylmercury

Methyl tin
Dimethyl tin
Triaietnyl :i.i

Lead (II)
Iron (II)

<0.005 A
< 0.005 A

<0.0002 A
<0.0002 A
< 0.0002 A
<0.003 R

HA

<0.025 A
<0.05 A
<0.05 A

<0.61 A
0.39 A

<0.005 A
3. 0075 J

3.000* J
<0.0002 A
<0.0002 A
<0.003 R

HA

<0.025 A
<0.05 A
<3.05 A

<0.61 A
a. 83 A

< 0.005 A
3.0052 A

< 0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

MA

<0.025 A
<0.05 A
<0.05 A

<0.61 A
0.22 A

< 0.005 A
<0.005 A

<0.0002 A
< 0.0002 A
<0.0002 A
<0.003 R

HA

<0.025 A
^0.05 A
<0.05 A

<0.61 A
0.089 J

•cO.OOS A
<0.005 A

<0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

NA

< 0.025 A
<0.05 A
<0.05 A

<0.61 A
2.0 A

<0.005 A
<0.005 A

< 0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

NA

<0.025 A
-.0. 05 A

'0.05 A

<0.61 A
3.22 A

<O.OOS A
<0.005 A

<0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

HA

<0.025 A
<0.05 A
< 0.05 A

<0.61 A
0.83 A

0.005
0.005

O.OC
O.OOtr,
0.0002
o.o~-

0.025
0.05
0.

0.*-
0.050

* - Indicates replicate sample.
NA - Not Analyzed
IDL - Instrument Detection Limit
Q - Outside control limits.

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data

ROUX ASSOCIATES MC M006609Y
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Table 2. Summary of Stream Sediment and Surface-Water Metal Speclation Performed by Radian Corporation,
Indu»cri-Ple» Site, GSIP, Wo bum, Masjaehusett s:

Weil Designation:
Sample Dace:

SU-8*
3/3/90

SW-9
3/1/90

SW-10
3/1/90

SW-11
7/31/90

SW-12
3/2/90

SW-13
7/31/90

SH-14
7/31/90 IDI*

Analyte
(Concentrations in mg/L)

Arsenic (III)
Arsenic (V)

Mercury by cold vapor
Mercury (II)
Mercury (o)
Ethyl -mercury
Di-roethylmercury

Methyl tin
Dimethyl tin
Trimetnyl tin

lead (II)
Iron (II)

<0.005 A
<0.005 A

<0.0002 A
<0.0002 A
< 0.0002 A
<0.003 R

HA

< 0.025 A
<0.05 A
<0.05 A

<0.61 A
0.66 A

<O.OOS A
<O.OOS A

<0.0002 A
<0.0002 A
<: 0.0002 A
<0.003 R

HA

<0.025 A
<0.05 A
<0.05 A

<0.61 A
0.54 A

<0.005 A
<O.OOS A

<0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

HA

<0.025 A
<0.05 A
<0.05 A

<0.61 A
0.54 A

<O.OOS A
<0.005 A

<0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

HA

<0.025 A
<0.05 A
<0.05 A

<0.61 A
0.44 A

< 0.005 A
<O.OOS A

<0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

HA

<0.025 A
<0.05 A
<0.05 A

<0.61 A
0.097 J

<0.005 A
<0.005 A

< 0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

HA

C0.025 A
<0.05 A
<0.05 A

<0.61 A

0.93 A

< 0.005 A
<0.005 A

<0.0002 A
< 0.0002 A
<0.0002 A
<0.003 R

NA

<0.023 A
<0.05 A
<0.05 A

<0.61 A
1.2 A

0.005
0.003

0.0002
0.0002
0.0002
0.003

0.025
0.05
0.05

0.61
0.050

* - Indicates replicate sample.
NA - Hot Analyzed
IDL - Instrument Detection Limit
Q ' Outside control limits.

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data

ROUX ASSOCIATES INC M006609Y
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Table 2. Suanary of Stream Sediment tad Surface-Water Metal Speeiatlon Performed by Radian Corporation.
Induatri-Plex Site, GSIP, Wo bum. Massachusetts. •

Well Designation: SW-15
Sample Dace: 8/1/90

SW-17
3/2/90 IDL

Analyte
(Concentrations in mg/L)

Arsenic (III)
Arsenic (V)

Mercurr by cold vapor
Mercury (II)
Mercury ( o )
Echyl -mercury
D i -me chy ime r cury

Methyl tin
Dimethyl tin
Trimethyl tin

Lead (II)
Iron (II)

<0.005 A
<0.005 A

<0.0002 A
<0.0002 A
<0.0002 A
<0.003 R

HA

<0.025 A
<0.05 A
<0.05 A

<0.61 A
0.32 A

<0.005 A
< 0.005 A

<0.0002 A
<0.0002 A
< 0.0002 A
<0.003 R

NA

<0.025 A
<0.05 A
<0.03 A

O.61 A
0.19 A

0.003
0.005

O.OOC
0.000.
0.0002
o.oo-:

0.023"
0.05
0.0"

0.6
0 . 030
0.030

* - Indicates replicate sample.
HA - Not Analyzed
IDL - Instrument Detection Limit
Q - Outside control limits.

Validation Codes:
A - Quantitative Data
J - Qualitative Data
R - Unusable Data

ROUX. >mc M006609Y



:3RPORATION

July 16. 1990

Bill Sarni

Roux Associates

775 Park Avenue

Suite 255

Huntington, New York 11743

Dear Mr Sarni:

This report is a summary of the metal speciation work performed for Roux

Associates on soil and groundwater collected at the Industri-Plex Site, Woburn

Mass, by Radian Corporation. Enclosed with this report are tabulations of all

the analytical data generated during this speciation work and the accompanying

QC data.

I have listed below the main features of the speciation work that we

performed.

1 Iron [Fe(II)]

The determination of Fe(II) was performed according zo the procedures provided

in the 17th edition of the "Standard Methods for the Examination of Water and

Uastewater". This is method 3500-Fe (D)which involves color development with

phenanthrolene. A detection limit of 50ppb was reported for this work.

2 Lead [Pb(II)j

The method for Pb(II) was taken from the "Dionex Ion Chromatography Cookbook"

(Pg 11-21, 1987 edition). The analysis uses an oxalate buffer eluent on a CSS

column to achieve the separation of the transition metals, and a postcolumn

reactor and UV/VIS spectrometer for detection. There are no published

detection limits, however as Cu(II) was found to be an interference, these

limits were found to be 0.6ppm for the samples analyzed. Matrix spike

8501 Mo-Pac Blvd. / P.O. Box 9948 / Austin. Texas 78766 / (512)454-4797



recoveries for the method were low or zero, which tend to confirm the face

that no Pb(II) was found in the samples. This is consistent with the chemistry

of Pb(II) which forms highly insoluble oxides and hydroxides at the pH of the

water samples, the solids, and their extracts (the solids were extracted in

the eluent used for the 1C analysis which has a pH of 4.8). See for example

Willard L.Lindsay "Chemical Equilibrium in Soils" John Wiley (1979) chapter

20.

3 Arsenic ;As(III) andAs(V)]

Arsenic is readily analyzed by atomic absorption using the hydride generation

technique. Refer to Bernhard Welz "Atomic Absorption Spectroscopy" 2nd ed

1985 pg70. (The As in solution is hydrogenated to form AsH3, a gas, which is

collected in a cold trap and then flashed into the flame of an atomic

absorption spectrometer.) The procedure for As(III) and As(V) speciation is

based upon the pH dependence of the hydrogenation reaction. As can be seen in

Figure 1, As(III) may be quantitatively hydrogenated up to a pH of about 6,

while As(V) is completely unreactive above pH 5. Consequently, hydrogenation

in the range pH 5 to 6 yields only As(III), while hydrogenation below pH 1,

yields both As(III) and As(V). The value of As(V) is then found by the

difference between the total (low pH) As determination and the As(III) value.

The method has a detection limit of about 5ppb, but this is a function of the

sample size reacted as the total arsenic in the aliquot is retrieved and the

detector response is due to this arsenic. Hence a larger aliquot will yield a

lower detection limit, which is ultimately constrained only by the levels in

the blank. In these studies, a 5ml aliquot was used, which corrresponded to

the quoted detection limit. The As(III) standards were made up from the best

available grade of As203 available (NIST 83b). There appeared to be no

degradation over the time period of the analyses.

4 Organotin [Sn, CH3SnX3, (CH3)2SnX2, (CH3)3SnX]

As with the arsenic, tin also undergoes hydrogenation reactions to from

volatile hydrides. The hydrogenation does not displace the organic
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substituencs on the cin, but will replace the "X", which is typically in che

form of Cl. The method used for che Radian work is described by Bernhard Welz

"Atomic Absorption Spectroscopy" 2nd ed 1985 pg334 and T.R. Crompton "Gas

Chroraatography of Organometallic Compounds", Plenum, London. pg346. The

optimum pH is around 6 and all reactions were carried out in an appropriate

phosphate buffer. The compounds SnH4, CH3SnH3, (CH3)2SnH2 and (CH3)3SnH were

actually detected in che AA. The four analytes were sparged from the reactor,

and cryogenically focused onto a short (10") glass column packed with

silanized 80 mesh glass beads, chat could be heated. The heating rate was

controlled co give the best peak separation. Ic was not possible co resolve

all four peaks in one run, probably due to che low carrier gas pressure chat

che hydrogenation apparatus could withstand. The standards were run as SnH4,

CH3SnH3, and (CH3)2SnH2 in one injection and then (CH3)2SnH2 and (CH3)3SnH as

a second injection. A run of standards in che 50 - lOOppb Sn range is shown

in Figure 2. The peak broadening may be controlled by redesigning che

apparatus to withstand the high back pressures associated with che packed

column. Water build up on che column also gave rise to problems and some

further study of driers would improve reliability. Water build up was

indicated by an increase in back pressure in the reactor, vhich resulted in

poor peak separation. At the first appearance of a back pressure increase, a

dry column was substituted. Ic was decided that, after preliminary scans, che

absorption would not be calibrated, but that any individual sample chat showed

cin would be quantitated by the method of standard additions. Standards were

made up from compounds purchased from Alpha Chemicals. The detection limit

for Sn is 25ppb, and 50ppb for che ocher organotin analytes.

5a Mercury [Hg(0) andHg(II)]

The total mercury in each sample was determined by method 7470 as described in

SW 846 (3rd ed 1986). In addition the inorganic forms of mercury in the (0)

and (II) oxidation states were speciated. Hg(0) is the form in which che

element is analyzed by the cold vapor method, and consequently a simple

sparging of the sample into the cold vapor apparatus as described in method
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7470 should yield a value for that analyte only. Solid samples were sonicated

in a deionized water slurry prior to sparging Hg(0). The QC for the Hg(0) was

based upon gaseous samples from an equilibrated mercury chamber. Vapor phase

QC samples were sparged from the normal mercury bottles, and as there was no

step to release the vapor from the liquid phase, they tended to give a much

sharper and higher peak than the normal standards. As the calibration was

done on peak height basis, Hg(0) spikes were generally found to have

recoveries greater than 100Z. The inorganic Hg(II) may be selectively reduced

by stannous chloride in the presence of strong base, with organic forms being

unaffected (see flernhard Welz "Atomic Absorption Spectroscopy" 2nd ed 1985

pg303). Samples were prepared by adding sodium hydroxide to an aliquot to

make a 15Z solution. Solid samples were sonicated in a 15% sodium hydroxide

solution prior to analysis. The samples were reduced by stannous chloride and

mercury detected in the normal way. Detections limits are the same as those

for total mercury determinations.

5b Organomercury [(CH3)2Hg and C2H5HgCl]

An approach involving extraction into an organic solvent and subsequent

separation by gas chromatography was taken. The electrophylic nature of the

metal center makes electron capture an ideal detection method. Standards of

dimethyImercury and ethylmercury chloride were obtained from Alpha Chemicals.

A review of the literature (see for example T.R. Crompton "Gas Chroraatography

of Organometallic Compounds" Plenum, London pg29) indicated that the mercury

compounds could be extracted from a sample acidified with HC1 into toluene.

This is not an acceptable method for the dimethyl- as its boiling point

(around 95C) is similar to that of toluene and hence extracts could not be

concentrated by evaporation. Hexane was used due to its lower boiling point.

50ml aliquotes of the samples were acidified with HC1 and shaken or blended

with about 50ml of hexane. The hexane extracts were then dried and reduced in

volume to 5ml using a Kadurna Danish or to 1ml by allowing the hexane to

evaporate from a tall test tube in a 40C oven. Blanks, blanks spikes, matrix

spikes and MSD's were prepared in the same way. Discussions with vendors did



not yield much information on what columns may be best to use, and so a

Porapak Q (6' glass colummn packed with 80/100 mesh Porapak Q - a standard

packed column from Supelco) was initially used. The dimethyImercury was found

to elute in 8.4 minutes (see Figure 3a) The trace of a typical sample is in

Figure 3b and shows a peak at 8.4 minutes. The total analysis had shown no

mercury to be present, hence the origin of the peak was not clear. Extraction

blanks showed no response at 8.4 minutes, indicating that something in the

sample was responsible for the signal. Spike recoveries from both the blank

and the matrix spikes were poor adding further doubts to the identity.

Analysis of the aimethylmercury standard by method 7470 showed no recovery,

however photolysis of the standard prior to analysis by method 7470 showed

recoveries (these were variable, probably due to the lack of temperature

control on the photolysis reactor). Photolysis of selected samples showed no

mercury in subsequent analysis. The data reported for the dimethylmercury is

the concentration corresponding to the response observed at the 8.4 minute

retention time. These should probably represent an upper value of the

concentration in the sample extracts.

No peak corresponding to the ethylmercury chloride was observed on the Porapak

Q column, however as there were reports in the literature of fragmentation of

organomercury halides on GC columns. It was considered a possibility that the

aromatic solvent played a role in stabilizing the analyte through the

formation of an adduct, possibly due to electrophylic aromatic substitution.

The appearance of peaks in the initial runs was eventually traced to an

impurity in the toluene used to make the primary standard. It was clear that

a different column system was needed to analyze the C2H5HgCl. The use of an

OV101 column had been reported in the literature and so this was tried. The

column used was a 6'column packed with 10X OV101 on 80/100 Chromosorb W-HP.

This is a standard packed column from Alltech. The trace for a O.Sppm

standard is shown in Figure 4a, with the analyte having a retention time of

2.6 minutes. The C2H5HgCl is a solid with a sublimation temperature of 190C.

The tailing in Figure 4a is due to the column temperature being below the
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sublimation cemperacure, however this lower temperature was necessary to

separate the analyte peak from the injection peak. This separation proved to

be insufficient to resolve the peak in the actual sample extracts, as is shown

in Figures 4b and 4c. The presence of the spike can be seen by the broadening

at the 2.6 minute retention time, however quantitation is impossible. Several

attempts to clean up the extracts were made: Simply evaporating the extracts

to dryness at 50C to evaporate other components ( Figure 5 is a TGA run which

indicates no weight loss from the solid up to 100C). Back extraction into

base and then re-extracting into hexane is a literature reported method.

Neither of these methods showed any appreciable improvement in cleaning the

extracts. The data reported is an estimate of the value that may be present

in the extract based upon the signal intensity at the 2.6 minute retention

time.
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APPENDIX D

Analytical Data Validation Documentation

Section 3. Sewer Data Validation Documentation
Part 1. Data Validation of Enseco-ERCO Analyses

ROUX ASSOCIATES INC MO06609Dy. 1D.3



CONSULTING GROUND-WATER
3EOLOGISTS AND ENGINEERS

ROUX ASSOCIATES INC

THE HUNTINGTON ATRIUM
775 PARK AVENUE
SUITE 255
HUNTINGTON NEW YORK 11743 516673-7200 FAX » 516 673-7216

July 17, 1990

Mr. Bruce S. Yare
Industri-Plex Site Remedial Trust
c/o Monsanto Chemical Company
800 North Lindbergh Boulevard
St Louis, Missouri 63167

Dear Mr. Yare:

Roux Associates, Inc. has performed a validation of the organic and inorganic
analytical data from trunk sewer samples collected on April 24,1990 through April
26, 1990 at the Industri-Plex Site (Site) in Woburn, Massachusetts as part of the
Ground-Water/Surface-Water Investigation Plan (GSIP). These analyses were
performed by ENSECO-ERCO (ERCO) of Cambridge, Massachusetts.

Samples were collected from four locations;(SR-l, water; SR-2, water; SR-3,
water; and SR-4, water) at two sewer lines. All locations were collected for the
full suite of water analyses listed in the GSIP Work Plan. A blind replicate and
field blank were also collected and analyzed for the same parameters. No soil or
sludge samples were collected as there was no solid material in the sewer lines at
any of the four sampling locations.

Data validation guidelines presented by Roux Associates, Inc. ia Appendix E of
the GSIP Work Plan (December 21, 1990), guidelines in the U.S. Environmental
Protection Agency (USEPA) Region I Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses (February 1, 1988 and modified
November 1, 1988), and Region I Laboratory Validation Functional Guidelines
for Evaluating Inorganics Analyses (June 13, 1988 and modified February 1988)
were followed. When differing guidelines were encountered, generally the stricter
guideline was followed.

The results of the validation are summarized in Table 1. All of the ground-water
data are summarized in Table 2. Details of the results of the validation effort are
summarized below.

MO06609Y.9.22 7.90



Mr. Bruce S. Yare
July 17, 1990
Page 2

ORGANIC DATA

Data Completeness

All requested analyses were performed by ERCO.

Holding Times

All samples were analyzed within the holding times. Matrix spike samples
exceeded holding times.

GC/MS Tuning

The gas chromatograph/mass spectrometer (GC/MS) tuning performance results
were all within USEPA Region I guidelines.

Calibration

Guidance from USEPA Region I for instrument calibration for volatile and semi-
volatile compounds states that: 1) all response factors must be greater than or
equal to 0.05; 2) ail percent differences must be less than or equal to 30 percent;
and 3) all percent differences must be less than or equal to 25 percent. If the
response factor for any compound is greater than 0.05, all positive values are
considered estimated and non-detects are considered unusable. If the percent
relative standard deviation is greater than 30 percent, positive results for that
compound are considered qualitative. If the percent relative standard deviation
is greater than 50 percent, all non-detects are considered qualitative. If the
percent difference is greater than 25 percent, all positive values should be
considered qualitative. If the percent difference is greater than 50 percent, all
non-detects are considered qualitative.

The percent relative standard deviation for methylene chloride was 62.8 percent
and for bromomethane was 35.9 percent for the initial calibration which are both
above the 30 percent guideline. Positive results for methylene chloride should be
considered qualitative. Bromomethane was not detected in any samples, so results
are not affected. The percent difference was greater than 25 percent for acetone
on the continuing calibrations for samples SR-3, water and SR-3, water replicate
(40.2 percent and 50 percent). These sample concentrations should be considered
qualitative. The percent difference for 2-butanone was 25.4 percent for samples
SR-2 and the field blank SR-FB#1, but does not affect the samples as they were
both non-detects. The percent difference for calibrations for 2-butanone was 40.7
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for sample SR-4, but as it wasn't detected the results are not affected. The
percent difference for 2-butanone was 31.7 percent for samples SR-3 and SR-3
replicate. This only affects SR-3 as 2-butanone was not detected in SR-3 replicate.
The results for SR-3 are considered qualitative. The percent difference for vinyl
acetate was 31.0 percent, however this doesn't affect any results as vinyl acetate
was not detected in any samples.

Semi-volatile instrument calibration problems were encountered with the following
compounds: 3-Nitroaniline, 4-Nitroaniline, hexachlorocyclopentadiene, 3,3'-
dichlorobenzidine, 2-fluorophenol, 4-Nitroaniline and nitrobenzene. However,
these compounds were not detected in any samples. The percent difference for
4-Nitroaniline was 60.3 percent for SR-2 and SR-FB#1 samples, which were both
non-detect, however these non-detects should be considered qualitative since the
percent difference is greater than 50 percent.

Blanks

The concentrations of compounds in laboratory, trip and field blanks were
reviewed following USEPA Region I guidelines. If contamination was found in
any blank, positive values below five times the highest positive blank value for the
compound should be considered unusable. In the cases of methylene chloride,
acetone, toluene, 2-butanone and common phthalate esters (which are considered
common lab contaminants by USEPA Region I guidelines), positive blank values
were multiplied by a factor of ten, and all positive values below that action level
should be considered unusable.

o Volatile organic compound (VOC) blanks contained methylene
chloride in three lab blanks, two trip blanks and the field blank. All
methylene chloride positive concentrations should be considered
unusable and reported as non-detect at the action level of 100 ug/L.

o Acetone was detected in a trip blank and the field blank. All positive
acetone concentrations should be considered unusable and reported
as non-detect at the action level of 70 ug/L.

o Several compounds affected the semi-volatile blanks. N-
nitrosodiphenylamine and dimethyl phthalate were both detected at
estimated levels in lab blanks, but there is no effect on the results as
these compounds were not detected in any samples.
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o Diethylphthaiate and bis(2-ethylhexyl)phthalate were detected in both -
lab and filtered field blanks. All results for these compounds should
be considered qualitative and the detection limits raised to the action
levels of 20 ug/L and 10 ug/L respectively. -

o Di-n-butylphthalate was detected in the filtered field blank at 5 ug/L.
All filtered results for di-n-butylphthalate should be considered ~
qualitative and reported as non-detects at the action level of 50 ug/L.

Surrogate Recoveries ~~

All VOC surrogate recoveries were within the contract required recovery ranges. _

Surrogate recoveries were high for phenoi-d5, a semi-volatile standard, for samples
SR-3, filtered and unfiltered, and SR-100 (SR-3, replicate) filtered. However, _
USEPA Region I guidance advises that semi-volatile compounds are only affected
when two surrogates are out of specification. Sample results are not affected by
this.

Pesticide surrogate recoveries were out of range for SR-2 filtered and unfiltered;
SR-FB filtered and unfiltered, SR-100(SR-3 replicate) unfiltered, and SR-4
filtered. Surrogate recovery ranges are advisory only. Undane was detected in
the SR-2 filtered and unfiltered samples and the SR-4 unfiltered sample. As no
other problems occurred with the lindane analysis, results are unaffected by these -
surrogate recoveries.

Matrix Spike/Matrix Spike Duplicates

Matrix spike and matrix spike duplicate samples were run on the SR-4 VOC
sample and all recoveries were within the Contract Laboratory Program (CLP)
limits.

Matrix spike and matrix spike duplicate samples were run on the SR-2 unfiltered
semi-volatile compounds sample. While recoveries were within the CLP limits,
they should be considered inconclusive as the extraction was done 11 days after
sample collection, instead of within the 7 day holding time.

Matrix spike and matrix spike duplicate samples were run on the SR-2 filtered
pesticide/PCB sample. While recoveries were within the CLP limits, they should
be considered inconclusive as the extraction was done 11 days after sample
collection, instead of within the 7 day holding time.

MO06609Y.9.22 7.90
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Although requested, there were no matrix spike samples run for the unfiltered
pesticide/PCB analysis and the filtered semi-volatile analyses.

Field Duplicates

One field duplicate was collected on April 26, 1990 at SR-3, and designated SR-
100. Relative percent differences were above the 30 percent range advised by
USEPA Region I guidance for methylene chloride, acetone, 1,1,1-trichloroethane,
and total xyienes. All results should be considered qualitative for these
compounds.

Semi-volatile relative percent differences were above the 30 percent range for
unfiltered 1,4 dichlorobenzene, unfiltered bis(2-ethylhexyi)phthalate and filtered
di-n-butylphthalate. Ail results for these compounds should be considered
qualitative.

Internal Standard Performance

All samples were within the acceptable limits, with the exception of perylene-D12
for SR-3 unfiltered sample. However, all associated compounds were not detected
and are not affected.

Pesticide Instrument Performance

Dibutylchlorendate (DEC) (a calibration standard) retention times were out of
range (greater than 2 percent) for samples SR-100 (SR-3 replicate) unfiltered,
collected on April 26, 1990, and SR-2 filtered and unfiltered, collected on April
24, 1990. According to ERGO, the DEC retention times shifted due to coelution
with interferences. However, as DEC has a retention time of approximately 30
minutes and the only detected compound, lindane, has a retention time of
approximately two minutes, the results are not affected.

Compound Identification

Lindane was positively identified in SR-2 filtered and unfiltered samples and the
SR-4 unfiltered sample.

Compound Ouantitation

All samples met the criteria.
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INORGANIC DATA

A summary of results of the inorganic ground-water quality data validation is
provided in Table 1. Please note that when referring to metals analyses, "filtered"
and "dissolved" are used interchangeably and should be considered synonymous;
"unfiltered" and "total" should also be considered synonymous in their usage.
Details of the validation results are provided below.

Data Completeness

All requested analyses were performed by ERCO.

Holding Times

The seven day holding times for sulfide analyses were exceeded by one day for
both the unfiltered and filtered samples for SR-2 and the field blank, SR-FB#1.
The seven day holding time was also exceeded by one day for total suspended
sediment analyses for the unfiltered samples for SR-1, SR-3, SR-3 replicate (SR-
100), and SR-4. These results should be considered qualitative.

All other holding times were met.

Calibration Verification

All criteria were met for instrument calibration verification.

Laboratory and Field Blank Analyses

The concentrations of compounds in laboratory and field blanks were reviewed
following USEPA Region I guidelines. If contamination was found in any blank,
positive values below the action level of five times the highest positive blank value
for that compound should be considered unusable.

Chemical oxygen demand (COD) and total phosphorous were detected in both the
unfiltered and filtered field blanks. Total suspended sediments was detected in
the unfiltered field blank. With the exception of all COD results for the
unfiltered sample and the filtered analyses for SR-1, SR-3 replicate and SR-4
(which should be considered unusable), all other analyses are above the action
levels and are not affected.
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Aluminum, calcium, iron, nickel, sodium, and zinc were detected in both the field
and lab blank for the unfiltered metals sample. Sample results are above the
action levels for all analyses with the exceptions of nickel in SR-3 and zinc in SR-
1, SR-2 and SR-4 which should be considered unusable. Mercury was also
detected in the unfiltered field blank and sample concentrations in SR-2 and SR-4
should be considered unusable.

Aluminum was detected in the field blank for the filtered sample. All filtered
(dissolved) aluminum results should be considered unusable as they are below the
action level of five times the highest blank concentrations. Nickel was detected
in a lab blank associated with the filtered samples which affects the sample result
for SR-3 replicate. Barium, calcium and iron were detected in both the field and
lab blank for the filtered metals sample, but sample results are all above the
action levels for all analyses and are not affected by blank concentrations. Sodium
and zinc were both detected in the field blank at low concentrations which do not
affect any sample results. Antimony, beryllium, cobalt, magnesium and manganese
were ah1 detected in lab blanks associated with the filtered metals samples, but
either the sample concentrations were non-detect or they were above the action
level, and therefore are not affected by blank contamination.

TCP Interference Check Sample Results

All samples met the criteria.

Matrix Spike Recoveries

Although requested, the matrix spike and matrix spike duplicate samples were not
run by ERCO.

Laboratory and Field Duplicates

Since matrix spikes were not run, laboratory duplicate (matrix spike duplicate)
analyses were not performed.

Field duplicate precision was greater than the 30 percent difference recommended
by USEPA Region I guidelines for the following analyses: filtered COD, filtered
orthophosphate, filtered total organic carbon (TOC), filtered and unfiltered
phosphorous, dissolved aluminum, dissolved barium, dissolved chromium, dissolved
iron, dissolved manganese, dissolved nickel, dissolved tin, total lead, total nickel
and total silver. All positive results for these analytes should be considered
qualitative.

MO06609Y.9.22 7.90
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Laboratory Control Sample Results

All samples met the criteria.

Furnace Atomic Absorption Results

All samples met the criteria.

Serial Dilution Results

All samples met the criteria.

Detection Limit Results

All samples met the criteria.

Sample Results

Sample quantitation could not be verified due to the absence of matrix spike and
matrix spike duplicate results.

If you have any questions or comments, please give us a call at (516)673-7200.

Sincerely,

Martha M. Smith
Project Geologist

William Sarni
Vice President

cc: J. Yeary, Roux Associates, Inc.
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Table 1 Page 1
Summary of Data Validation Recommendations

VOLATILE ORGANIC COMPOUND DATA

Data Quality

Unusable (U)

OA/OC Problems Affected Samples

Blank contamination, instrument Methylene chloride in SR-1,
calibration problems, and poor SR-2, SR-3 and SR-4
replicate precision

Blank Contamination Acetone in SR-2

Qualitative (A) Blank contamination and Acetone in SR-1, SR-3, SR-3
instrument calibration problems replicate and SR-4

Instrument calibration problems 2-Butanone in SR-3

Poor replicate precision 1,1,1-Trichlorethane in all
samples

Total xylenes in all samples

Raise the detection Blank contamination
limits

Methylene chloride in SR-3
replicate

Quantitative (B) No problems All remaining compounds

ROU tINC
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Table 1 Page 2
Summary of Data Validation Recommendations

SEMI-VOLATILE ORGANIC COMPOUND DATA

Data Quality

Qualitative (A)

OA/QC Problem?

Instrument calibration problems

Poor replicate precision

Affected Samples

4-Nitroaniline in SR-2,
unfiltered and filtered

1,4-Dichlorobenzene, in all
unfiltered samples

bis(2-ethylhexyi) phthalate in
all unfiltered samples

Raise the detection Blank contamination and poor
limits replicate precision

Di-n-butylphthaiate in all
filtered samples

bis(2-Ethylhexyl) phthalate in
all filtered samples

Dietbylphthalate in all
filtered samples

Quantitative (B) No problems All remaining semi-volatile
organic compounds

ROUX ASSOCIATES MC
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Table 1 Page 3
Summary of Data Validation Recommendations

PESTICIDE AND PCB DATA

Data Quality OA/OC Problems Affected Samples

Quantitative (B) No Problems All pesticide and PCB
compounds

MO06609Y.9.22 7.90
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Table 1 Page 4
Summary of Data Validation Recommendations

MISCELLANEOUS INORGANIC DATA

Data Quality

Unusable (U)

OA/OC Problems

Blank contamination and poor
replicate precision

Blank contamination

Affected Samples

Chemical oxygen demand in
SR-1 filtered, SR-3 replicate
filtered, and SR-4 filtered

Chemical oxygen demand in
all unfiltered samples

Qualitative (A) Holding time exceeded

Poor replicate precision

Sulfide in SR-2 filtered and
unfiltered

Total suspended sediments in
SR-1 unfiltered, SR-3
unfiltered, SR-3 replicate
unfiltered and SR-4 unfiltered
samples

Phosphorous in all samples

Orthophosphate in all filtered
samples

Total organic carbon in all
filtered samples

Quantitative (B) No problems All remaining analytes

MO06609Y.9.22 7.90
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Table 1 Page 5
Summary of Data Validation Recommendations

METALS DATA

Data Quality

Unusable (U)

OA/OC Problems

Blank contamination and poor
replicate precision

Blank contamination

Affected Samples

Dissolved aluminum in all
samples

Total nickel in SR-3 and SR-
3 replicate

Total mercury in SR-2 and
SR-4

Total zinc in SR-1, SR-2 and
SR-4

Poor replicate precision Dissolved nickel in SR-3
replicate

Qualitative (A) Poor replicate precision Total lead, dissolved barium,
dissolved iron, dissolved
manganese in all samples

Total silver in SR-2, SR-3 and
SR-3 replicate

Dissolved chromium in SR-3
and SR-3 replicate

Dissolved tin in SR-3

Quantitative (B) No problems All remaining anaiytes
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Table 2. of S«v«r Water Analyse*. Indiutri-Plex Sit*. GSIP, Woburn, Massachusetts.

Sample Designation:

Sample

Volatile Organic Compounds
(Concentrations in ug/L)

Chlorome thane
Bromome thane
Vinyl chloride
Chloroe thane
Methyiene chloride
Acetone
Carbon disuifide
1 , 1-Olchloroethene
1 , 1-Olchloroethane
1 ,2-Dichloroethylene (total)
Chloroform
1 , 2-Oichloroethane
2-Butanone
1 ,1,1-tcichloroethane
Carbon tetrachlorlde
Vinyl acetate
Bromodlchlorome thane
1 , 2-Dichloropropane
cis-1 , 3-Olchloropropene
Trichloroethene
D ibromochlorome thane
1,1. 2-Trlchloroe thane
Benrene
crans-1 , 3-Oichloropropene
Broojoxorm
4 -Methyi-2-pentanone
2-Heunone
Tetrachloroetnene
1,1,2,2, -Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total xylenes

Date:

CRQL

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

SR-1-
Water

4/22/90

<10
<10
<10
<10
<100
<150
<5
<S
<5
<5
2
78
<10

1
<5
<10
<5
<5
<5
<5
<5
<5
<5
<3
<5
<10
<10
<5
<5
21
<5
1
2
3

B
B
B
B
U
A
B
B
B
B
A
B
B
A
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
A
A
A

SR-2- SR-3- SR-3-
Water Water Water*

4/24/90 4/26/90 4/26/90

<10 B <50 <100
<10 B <50 <100
<10 B <50 <100
<10 B <30 <100
<100 U 320 <50
160 U 480 680
<5 B <23 <50
<5 B <25 <50
<5 B <25 <50
<5 B <25 <50
5 B <25 <30
<5 B <25 B <50

<10 B 23 A < 100
<5 A 17 A 12
<5
<10
<5
<5
<5
<5
<5
<5
<5
<5
<S
<10
<10
<5
<5
<5
<5
<5

<25
<50
<25
17
<2S
<25
<23
<23
<25
<23
<23
<SO
<50
9

<25
290
<23

<50
<100
<50
<50
<50
<50
<50
<50
<50
<30
<SO
<100
<100
<50
<50
240
<50

9 A <50
<5 B <25 B <50
<S A 68 A 50

B
B
B
B
D
A
B
B
B
B
B
B
B
A

B
B
B
A

SR-*-
Water

4/26/90

<10
<10
<10
<10
<100
110
<5
<5
<5
0
4

<5
<10
<5
<5
<10
<5
<5
<5
<5
<5
<5
<5
<5
<5

<10
<10
<5
<5
<5
<5
<5
<5
<5

B
B
B
B
U
A
B
B
B
B
A
B
B
A
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
A

IOL

2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
2
2
1
1
1
1
1
1
1

* - Indicates a replicate sample
CRQL - Contract Required Quant itation Limit
IOL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data
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Table 2. Summary of Sever Water Analyst*, Induatri-Plex Sice. CSIP, Woburn, Massachusetts.

Saople Designation:

Sample

Semi-Volatile Organic Compounds
(Unf 11 tared)
(Concentrations la ug/L)

Phenol
bis (2-ChloroethrD ether
2-Chloropnenoi
1 . 3-Dlchioro benzene
1 , 4-Dlchlorobenxene
Benzyl alcohol
1 ,2-Dlchiorobenzene
2-Methylphenol
bi* (2-Chloroisopropyl) ether
4-Methyiphenoi
N-Nitroso-ai-n-propyiaoiine
Hexaehloroethane
Nitrobenzene
Isophorone
2-Nltrophenol
2,4-Dlmethylphenol
Benzole acid
bis (2-Chloroethoxy) methane
2,4-Dlchlorophenol
1 ,2.4-Trichlorobenzene
Naphthalene
4 -Chloroanil Ine
Hexachlorobucadlane
4 -Chloro- 3 -oethy Iphenol
2 -Me thy Inaphthal ene
Hexachloroeyclopentadiene
2,4, 6-Trichlorophenol
2,4, 5-Trichlorophenol
2-Chloronaphthalene
2-Nltroaniline
Dimethyl, pnthalate
Acenaphthy 1 ene
2 , 6-Oinitrotoluene
3-Nltroanillne
Acenapnthene
2 , 4 -Oinltrophenol
4-Nltrophenol
Olbenzofuran
2 , 4-Olnltrotoluene
Dlethylphthalate
4-Chlorophenyi-phenylether
Fluorene
4-Hitroaniline
4 , 6-Dlnitro-2-methylphenol

Date:

CRQL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10

50
50
10
10
10
10
10
50
50

SR-1- SR-2-
Uater Water

It/25190 4/24/90

<10
<10
<10
<10
<10
5

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50

5
<10
<10
<10
<10
<10
<10
<10
<10
16
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50

<10 B <10
<50 B <50
<10 B <10
<10 B <10
<10 B <10
<50 B <50
<10 B <10
<50 B <SO
<50 B <50
<10 B <10
<10 B <10
9 A 20

<10 B <10
<10 B <10
<50 B <50
<50 B <50

A
B
B
B
A
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
A
B

SR-3-
Water

4/26/90

<10
<10
<10
<10
7

<10
28
13

<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<50
<10
<10
<10
<50
<10
<50
<50
<10
<10
5

<10
<10
<50
<50

B
B
B
B
B
B
B
B
B
B
B

B
B
B
B
B
B
B
B
B
B
B
B
B
A
B
B
B
B

SR-3-
Uater*
4/26/90

<10
<10
<10
<10
5

<10
25
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<50
<10
<10
<10
<50
<10
<50
<50
<10
<10
<10
<10
<10
<50
<50

B
B
B
B
B
B
B
B
B

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

SR-4-
Water

4/26/90

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
(10
<10
<10
<10
<10
<50
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
<50
<10
<50
<10
<10
<10
<50
<10
00
<50
<10
<10
10
<10
<10
<50
<50

B
B
B
B
B
B
B
B
B
B

B
B
B
B
B
B
B
B
B_-
B
B
B
B
B
B
B
B

IDL

5
5
5
5
5
10
5
5
5
5
10
10
5
5
10
10
25
5
5
5
3
5
5
10
10
10
10
10
4

10
4

3
10
10
3
25
15
4

10
4

5
4

10
15

(1) Cannot be separated from Diphenylamlne
* - Indicates a replicate sample

CRQL - Contract Required Quantitation Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data
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Table 2. S ry of Sever Water Analyses, Industri-Plea Site, CSIP, Woburn, Massachusetts.

pie Designation: SR-1- SR-2- SR-3- SR-3- SR-*-
Water Water Water Water* Water

Sample Date: 4/25/90 4/24/90 4/26/90 4/26/90 4/26/90

Semi-Volatile Organic Compounds
(UnfUtereo)
(Concentrations in ug/L) CRQL IDL

N-Nitrosodiphenylamine ( 1 )
4'Bromopnenyl-phenylether
HeMchlo robenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
F 1 uo r antnene
Pyrene
Butyl benxylphthalate
3,3* -Dichlorobenzidine
3enzo (a) anthracene
Chrysene
bis (2-Ethylhexyl) phthalate
Dl-n-octyl phthalate
Benzo (b) fluoranthene
Benzo (It) fluoranthene
Bcnzo (a) pyrene
Indeno (1,2,3-cd) pyrene
Dibenzo (a,h) anthracene
Benzo (g.h.l) perylene

10 <10 <10
10 <10 <10
10 <10 <10
SO <50 <50
10 <10 <10
10 <10 <10
10 <10 <10
10 <10 <10
10 <10 <10
10 <10 <10
20 <20 B <20
10 <10 B <10
10 <10 B <10
10 18 A 23
10 <10 B <10
10 <10 <10
10 <10 <10
10 <10 <10
10 <10 <10
10 <10 <10
10 <10 <10

<10 <10
<10 <10
<10 <10
<30 <50
<10 <10
<10 <10
4 4

<10 <10
<10 <10
< 10 < 10
<20 B <20
<10 B <10
<10 B <10
34 A 6

<10 B <10
1̂0 < 10
1̂0 *c 10

< 10 < 10
<10 <10
1̂0 ^ 10
^10 ^ 10

<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
9 A

<10 B
<10 B
<10 B
<20 B
<10 B
<10 B
4 A

<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B

5
5
i
10
3
3
3
3
3
5
5
3
3
4

4

5
6
3
4

4

4

(1) Cannot be separated from Dlphenylanine
* - Indicate* a replicate sample

CRQL - Contract Required Quantitatlon Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
'_,' - Unusable data
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Table 2. ary of Sewer W«c«r Analyses, Indu»tri-Plex Site. GSIP, Wobum, Massachusetts.

Sample Designation: SR-1- SR-2-

Saople

Semi-Volatile Organic Compounds
(Filtered)
(Concentrations in ug/L)

Phenol
bis (2-Chloroethyl) ether
2 -Cnlorophenoi
1 , 3-Dlchlorobensene
1 , 4-Dlchlorobensene
Benzyl alcohol
1 , 2*Dlchlorobenzene
2 -Me thy 1 phenol
bis (2-Chlorolsopropyl) ether
4 -Methy Iphenoi
M-Hltroso-dl-n-propylaiaine
Hexachloroe thane
Nitrobenzene
Ijophorone
2-Nltrophenol
2 , * -Dlnethylphenol
Benzoic acid
bis (2-Chloroethoxy) methane
2 , 4-Dlchlorophenoi
1.2. * -Tr ichlorobenzena
Naphthalene
4-Chloroaniline
Hexaehlorobutadlene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachloroeyelopentadiene
2,4, 6-Tr ichlorophenol
2 , * , 5-Trlchlorophenol
2-Chloronaphthalene
2-Nltroaniline
Dimethyl phthalate
Acenaphthylene
2 , 6-Dinitrotoluene
3-Hltroanlllne
Acenaphthene
2 , 4-Dinitrophenol
4-Nltrophenol
Dlbenzofuran
2,4-Dinitrotoluene
D lethy Iphthalate
4-Cnlorophenyi-phenylether
Fluorene
4-Kltroaniline
4 , 6-Dinitro-2-oethylphenol

Water Water
Date: 4/25/90 4/24/90

CRQL

10 <10 <10 B
10 <10 <10 B
10 <10 <10 B
10 <10 <10 B
10 <10 <10 B
10 <10 <10 B
10 <10 <10 B
10 <10 <10 B
10 <10 <10 B
10 17 <10 B
10 <10 <10 B
10 <10 B <10 B
10 <10 B <10 B
10 <10 B <10 B
10 <10
10 <10
50 <50
10 <10
10 <10
10 <10
10 <10
10 <10
10 <10
10 <10
10 <10
10 <10
10 <10
50 <50
10 <10
50 <50
10 <10
10 <10
10 <10
50 <50
10 <10
50 <50
50 <50

<10 B
<10 B
<50 B
<10 B
1̂0
1̂0
1̂0

C 10
1̂0
(10
1̂0
<10 B
<10 B
<50 B
<10 B
<50 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 B
<50 B

10 <10 B <10 B
10 <10 B <10 B
10 <20 A <20 A
10 <10 B <10 B
10 <10 B <10 B
50 <50 B <SO A
50 <50 B <50 B

SR-3-
Water

4/26/90

<10 B
(10
(10
(10
(10
(10
(10
<10
CIO
do
(10
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 B
<10 B
<10 B
<10 B
<50 B
*c 10 B
<50 B
<50
*c 10
<( 10
<20
<c 10
< 10
<50
<50 B

SR-3-
Water*
4/26/90

<10 B
<10 B
(10
do
(10
(10
( 10
(10
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
^10
1̂0
^ 10
<10
1̂0
^ 10
<10
< 10
1̂0
^ 10
<50 B
<10 B
<50 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 B
<50 B
<10 B
<10 B
<20 A
ao B
<10 B
<50 B
<50 B

SR-*-
Water

4/26/90

27 B
<10
<10
(10
<io
<io
1̂0
1̂0
<10 B
33 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<50 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
< 50 B
<10 B
<50 B
<10 B
<10 B
<10 B
<50 B
<10 B
<50 B
<50 B
<10 B
<10 B
<20 A
<10 B
<10 B
<50 B
<50 B

IDL

5
5
5
5
5
10
5
5
5
5
10
10
5
5
10
10
25
5
5
5
3
5
5
10
10
10
10
10
4
10
4
3

10
10
3
25
15
4

10
4
5
4

10
15

(1) Cannot be separated from Dlphenylamine
* - Indicate* a replicate sample

CRQL - Contract Required Quantltation Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

ROUXJ DOC* M006609Y.9.22



Page 5 of 11

Table 2. ,ry of Sever Hater Analyses, Industrl-Plex Sit«, CSIP, Uoburn, Massachusetts.

Sample Designation: SR-1-

S ample

Semi-Volatile Organic Compounds
(Filtered)
(Concentrations in ug/L)

N-Nltrosodiphenyiamine (1)
4-Bromophenyl-phenylether
Hexacnloro benzene
Pentachlorophenol
Fhenantnrene
Anthracene
Di-n-butylphthaiate
Fluoranthene
Pyrene
Butyl benzylphthalate
3.3' -Di.chlorobenrldi.ne
Benzo (a) anthracene
Chrysene
bis (2-Ethyihexyl) phthalate
Di-n-octyl phthalate
Benzo (b) fluoranthene
Benzo (k) fluorantnene
Benzo ( a ) pyrene
Indeno (1,2,3-cd) pjrrene
Dlbenzo (a,h) anthracene
Benzo <g,h,i) perylene

Water
Date: 4/25/90

CRQL

10 <10 B
10 <10 B
10 <10 B
SO <SO
10 <10
10 <10
10 <50
10 <10
10 <10
10 <10 B
20 <20 B
10 <10 B
10 <10 B
10 <10
10 <10
10 <10
10 <10
10 <10
10 <10
10 <10
10 <10

SR-2-
Water

4/24/90

<IQ B
<10 B
<10 B
<50 B
<10 B
<10 B
<50 A
<10 B
<10 B
<10 B
<20 B
<10 B
<10 B
1* A
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B

SR-3-
Water

4/26/90

<10 B
<10 B
<10 B
<SO B
<10 B
<10 B
<50 A
<10 B
<10 B
<10 B
<20 B
<10 B
<10 B
1* A

<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B

SR-3-
Water*
4/26/90

<10 B
<10 B
<10 B
<SO B
<10 B
<10 B
<50 A
<10 B
<10 B
(10 B
<20 B
<10 B
<10 B
<10 A
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B

SR-*-
Water

4/26/90

<10 B
<10 B
<10 B
<SO B
<10 B
<10 B
<SO A
<10 B
<10 B
<10 B
<20 B
<10 B
<10 B
17 A

<10 B
<10 B
<10 B
<10 B
<10 B
<10 B
<10 B

IDL

5
5
5
10
3
3
3
3
3
5
5
3
3
4
4

5
6
3
4

4

4

(1) Cannot be separated from Diphenylamine
* - Indicates a replicate sample

CRQL - Contract Required Quantitatlon Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

ROUX DOC* M006609Y.9.22
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Tabl* 2. Suonary of Scwvr Uatar Analyiai, Industri-Pl» Sit*. GSIP, Woburn,

Saapl*

P«stlcld«/PCB Compounds
(Unfilter«d)
(Concentration* In ug/L)

alpha-BBC
b«t«-BHC
d«lt«-BHC
gaan»-BBC (LlntUaa)
Heptachlor
Aldrln
Heptachlor epoxlde
Endoaulfan I
Di.idrin
4 , * ' -DOE
Endrin
Endosulfan It
A , 4 ' -000
Fnrtosulfan julfat*
A , 4 ' -DDT
Methoxychlor
Endrin k«ton«
alpha-Chlordan*
(ama-Chlordane
Toxaphen*
Aroehlor-1016
Arochlor-1221
Aroehlor-1232
Arochlor-1242
Axochlor-1248
Arochlor-125*
Arochior-1260

Demtgoatlon:

Saopl* Oat«t

CRQL

0.050
0.030
0.030
0.050
0.030
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.50
0.50
1.0
0.50
0.50
0.50
0.50
0.50
1.0
1.0

SR-1-
Hat«r

4/25/90

<0.050
<0.050
<0.050
< 0.050
<0.050
<0.050
<O.OSO
<0.050
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.50
<0.10
<0.50
<0.50
<1.0
<0.50
<0.50
<0.50
<0.50
<O.SO
<1.0
<1.0

SR-2-
Wat.r

A/24/90

<0.050 B
<0.050 B
<0.050
0.081
<o.oso
<0.050
< 0.050
<0.050
<0.10
<0.10
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.50 B
<0.10 B
<0.50 B
<0.50 B
<1.0 B
<O.SO B
<0.50 B
<0.50 B
<0.50 B
<0.50 B
<1.0 B
<1.0 B

SR-3-
W»t«r

A/26/90

<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.20
<0.20
<0.20
<0.20
<0.20
<0.20
<0.20
<1.0
<0.20
<1.0
<1.0
<0.50
<1.0
<1.0
<1.0
<1.0
<1.0
<2.0
<2.0

SR-3-
W«t»r*
A/26/90

<0.067 B
<0.067 B
< 0.067 B
< 0.067 B
< 0.067 B
< 0.067 B
<0.067 B
<0.067 B
<0.13 B
<0.13 B
<0.13 B
<0.13 B
<0.13 B
<0.13 B
<0.13 B
<0.67 B
<0.13 B
<0.67 B
<0.67 B
<0.33 B
<0.67 B
<0.67 B
<0.67 B
<0.67 B
<0.67 B
<1.3 B
<1.3 B

SR-*-
w«t«r

A/26/90

<0.050 B
<0.050 B
<0.050 B
0.17 B

<0.050 B
<0.050 B
<0.050 B
<0.050 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.50 B
<0.10 B
<0.50 B
<0.50 B
<1.0 B
<0.50 B
<0.50 B
<0.50 B
<0.50 B
<0.50 B
<1.0 B
<1.0 B

IDL

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.05
0.02
0.02
o.oa
0.08
0.06
0.08
0.12
0.12
O.*0
0.38
0.29
0.40
0.45
0.31
0.42
0.25

* - Indlcac*« a replicacc sample
CRQL - Contract R«quir«d Quantisation Limit
IDL - Inatrummt Detection Limit

Validation Codej

B - Quanticativ* data
A - Quailtativ« data
U - Unuiaol* data

DOC* M006609T.9.22
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Table 2. S of Sever Water Analyses, Industri-Plax Sit*. CSIP, Wobum. Massachusetts.

Saaple

P«»tlcld«/PCB Compounds
(Filtered)
(Concentration* In uf/L)

alpha-BBC
beta-BBC
delta-BBC
tasMa-BBC (Lindana)
Beptacnlor
Aldrin
Heptachlor epoxide
Endoiuifan I
Dleldrln
4,4 '-DDE
Endrin
Endosuifaa II
4,* '-ODD
Endosulfan suifate
4,4' -DDT
Metno*rchlor
Endrln ketone
alpha-Chlordane
(aaaa-Chlordane
Touphene
Arochior-1016
Arochior-1221
Arocnlor-1232
Aroehlor-1242
Aroenlor-1248
Arocnlor-1254
Arochlor-1260

Oaiignation:

Saaf>i.« Date i

CBQL

0.030
0.050
0.030
0.090
0.030
0.030
0.030
0.030
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.30
0.10
0.30
0.30
1.0
0.30
0.30
0.30
0.30
0.30
1.0
1.0

SR-1-
Water

4/23/90

<0.030 B
<0.030 B
<0.030 B
<0.030 B
<0.030 B
<0.030 B
<0.030B
<0.030 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.10 B
<0.30 B
<0.10 B
<0.30 B
<0.30 B
<1.0 B
<0.30 B
<0.30 B
<0.30 B
<0.30 B
<0.50 B
<1.0 B
<1.0 B

SR-2-
Uater

4/24/90

<0.030
<0.030
<0.030
0.67

<0.030
<0.030
<0.030
< 0.050
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.30
<0.10
<0.30
<0.30
<1.0
<0.30
<0.30
<0.30
<0.30
<0.30
<1.0
<1.0

SR-3-
Uater

4/26/90

< 0.050
<0.030
<0.030
<0.030
<0.050
<0.030
<0.030
<0.050
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.50
<0.10
<0.30
<0.30
<1.0
<0.30
<0.30
<0.30
<0.30
<0.50
<1.0
<1.0

SR-3-
Water*
4/26/90

<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.20
<0.20
<0.20
<0.20
<0.20
<0.20
<0.20
<1.0
<0.20
<1.0
<1.0
<0.30
<1.0
<1.0
<1.0
<1.0
<1.0
<2.0

I <2.0

SR-4-
Water

4/26/90

<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.20
(0.20
<0.20
<0.20
<0.20
<0.20
<0.20
<1.0
<0.20
<1.0
<1.0
<0.50
<1.0
<1.0
<1.0
<1.0
<1.0
<2.0
<2.0

TPTr

0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.03
0.02
0.02
0.08
0.08
0.06
0.08
0.12
0.12
0.40
0.38
0.29
0.40
0.43
0.31
0.42
0.23

* - Indicate* a replicate aaople
CRQL - Contract Required Quantitation Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

ROM DOC* M006609T.9.22
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Table 2. Summary of Sever Water Analyses, Industri-Plex Site, GSIP, Woburn, Massachusetts.

Saaple Designation:

Sample Date:

SR-1-
Water

4/25/90

SR-2-
Water

4/24/90

SR-3-
Water

4/26/90

SR-J-
Water*
4/26/90

SR-4-
Uacer

4/26/90

Miscellaneous Compound*
(Unflltered)
(Concentration* in ms./L) IDL

Alkalinity, Bicarb, aa CaCO3
Alkalinity, Carb. aa CaCO3
Cheeacal Oxyfen Deewod
Chloride
Orehophoaphate a« P
Sulfide, total
Sulfate
Total Orcanic Carbon
Phoapboroua , total
Total Suapended Solid*
Hexavalent Coromiua

131 1*5 B
<5.0 <5.0B
156 463 U
129 131 B
2.8 1.6B
0.05 <0.05A
41.0 80. OB
36.7 29. IB
4.7A 3.6A
91.0 A 76. OB

<0.010B <0.010B

188 193 B
<5.0 <5.0B
276 268 0
170 13* B
2.4 3. IB

<0.05 <0.05B
305 255 B
62.8 71. OB
2.3A 5.3A
8*0 A 810 A

<0.010B <0.010B

186 B
<5.0 B
154 U
132 B
7.1 B
0.29 B
27.0 B
43.6 B
6.4 A
172 A

<0.010 B

3.0
5.0
5.0
3.0

0.010
0.03
5.0
2.0
0.10
1.0

0.010

* - Indicate* a replicate saople
IDt - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

DOC* HM6M9T.9.22
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Table 2. Summery of Sever Water Analyses. Industri-Plea Sit*. CSIP, Wobum, Massachusetts.

Sample Designation: SR-1-
Uater

Sample Date: 4/25/90

SR-2-
Water

4/24/90

SH-3-
Water

4/26/90

SR-3-
Uater-
4/26/90

SR-4-
Uater

4/26/90

Miscellaneous Compounds
(Filtered)
(ConcentricIons in HO.

Alkalinity, Bicarb, as CaC03
Alkalinity, Garb, as CaC03
Chemical Oxygen Deaaad
Chloride
Orthopho*ph*te as P
Sulfide, dissolved
Sulfate
Total Organic Carbon
Phosphorous , total
Hejuvalent Chromium

149
<5.0
160
128
2

<0.05
40.0
42.3
3.4

<0.010

137 B
<5.0 B
233 A
131 B
1.3 A

<0.05 A
40.0 B
33.9 A
3.1 A

<0.010 B

139 B
<3.0 B
491 A
154 B
1.6 A
0.09 B
293 B
102 A
2.3 A

<0.010 B

168 B
<5.0 B
18SU
160 B
2.8 A

<0.05 B
235 B
50.4 A
3.3 A

<0.010 B

185 B
<5.0 B
142 U
126 B
3.5 A
0.05 B
50.0 B
194 A
4.3 A

<0.010 B

5.0
5.0
5.0
3.0

0.010
0.05
5.0
2.0
0.10
0.010

* - Indicate* a replicat* aample
IDL - Instnaneac Oeteeclon Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data

ROUXj CMC' DOC* M006609Y.9.22
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Tabla 2. Summary of Sawr Watar Analraaa, Induatrl-Plan Sita, CSIP. Wobuzn, Maaaacfauaatts.

Matala (total)
( Concantrat iona

Aluminum
Antljnocr
Araanie
Barium
Barylllum
Cadmium
Calcium
Chromlun
Cobalt
Coppar
Iron
Lead
Maanaaium
Mana;aaa*a
Mareuxy
N ideal
Potaaalum
Salanium
Sllvar
Sodium
Thallium
Vanadium
Zinc
Tin

Sample Designation:

Sample Data i

In uc/L) CRDL

200
60
10
200
5
5

5000
10
SO
25
100
5

5000
15
0.2
40

5000
5
10

5000
10
50
20

sa-i-
Watar

4/25/90

233
<37.0
2.0
28.1
<1.0
<5.0
39800
<3.0
<7.0
23.9
573
4.4
5040
87.7
<0.02
<12.0
7040
<2.0
O.O
78600
<4.0
7.3
51.0 t
<28.0 1

SR-2-
Wacar

4/25/90

352
<37.0
<2.0
38.1
<1.0
<5.0
38100
O.O
<7.0
21.8
552
3.8

l> 900
80.4
0.2

<12.0
7620
<2.0
3.7

80800
<4.0
<6.0

; 43.11
I <28.0 ]

SR-3-
Uatar

4/26/90

2070
<37.0
5.2
96.2
<1.0
<5.0
40100
16.9
<7.0
1360
5280
62.4 A
5730 B
220 B
1.4 B
25.3 D
22100
<2.0
60.5

252000
<4.0
<6.0

J 522
) 102

SR-3-
Watar*
4/26/90

2730
<37.0
5.8
110
<1.0
<5.0
43400
19.8
<7.0
1610
6200
S6.1
6090
226
1.4
35.7
21600
<2.0
93.8

230000
<4.0
<6.0
649
107

SR-4-
Watar

4/26/90

330
<37.0
2.0
63.3
<1.0
<5.0
45300
3.5
<7.0
38.2
682
4.9
5440
74.4
0.2

<12.0
9470
<2.0
<3.0
68*00
<4.0
8.*
77.9 t
<29.0 ]

HH.

2T.O
37.0
2.0
2.0
1.0
5.0
20.0
3.0
7.0
6.0
3.0
2.0
37.0
1.0
0.2
12.0
900
2.0
3.0
38.0
4.0
6.0

I 8.0
) 28.0

* - Indlcatas a caplicata sampla
CRDL - Contract Raquirad Oatactlon Limit
IDL - Iiutrumant Datactlon Limit

Validation Cod*a

B - Quantitativa data
A - Qualitative data
U - Umuabla data

OOQT H006609Y.9.22
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Table 2. S of Sever Water Analyses, Industrl-Plex Sic*. GSIF, Woburn, Massachusetts.

Sample

M«t»l« (dissolved)
(Concentration* in ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Tin

Designation:

Sample Oatsit

CRDL

200
60
10

ZOO
5
5

5000
10
50
23
100
5

5000
IS
0.2
40

5000
5
10

5000
10
50
20

SR-1-
H.ter

4/25/90

219 I
<37.0
<2.0
38.9
<1.0
<5.0
38100
<3.0
<7.0
16.3
253
(2.0
4990
72.2
<0.2
<12.0
8050
<2.0
3.3

81*00
<4.0
<6.0
59.3
<28.0

SR-2-
Water

4/24/90

I 234 t
<37.0
<2.0
28.5
<1.0
<5.0
37300
<3.0
<7.0
14.3
286
<2.0
4880
73.7
<0.2
<12.0
8*10
<2.0
15.1
79200
<4.0
<6.0
73.3
<28.0

SR-3-
Weter

4/26/90

J 180 U
<37.0 B
<2.0 B
65. 6 A
<1.0 B
<5.0 B
26400 B
297 A

<7.0 B
84.9 B
1300 A
3.3 B
4680 B
209 A
<0.2 B
89.5 A
20900
<2.0
3.4

23*000
<».o
<6.0
71.0
166 A

SR-3-
Water*
4/26/90

81.4 U
<37.0 B
<2.0 B
36.3 A
<1.0 B
<5.0 B
27900 B
26.4 A
<7.0 B
69.3 B
4*3 A
3.3 B
48*0 B
1*1 A
<0.2 B
16.4 U
20900 B
<2.0 B
<3.0 B

230000 B
<*.Q B
<6.0 B
73.0 B
<29.0 B

SR-4-
Water

4/26/90

196 U
<37.0 B
<2.0 B
31.5 A
<1.0 B
<5.0 B
42100 B
<3.0 B
<7.0 B
13.6 B
192 A

<2.0 B
5180 B
57.7 A
<0.2 B

<12.0 A
3530 B
<2.0 B
<3.0 B
75100 B
<4.0 B
<6.0 B
55.1 B
<29.0 B

IOL

27.0
37.0
2.0
2.0
1.0
5.0
20.0
3.0
7.0
6.0
3.0
2.0
37.0
1.0
0.2
12.0
900
2.0
3.0
38.0
4.0
6.0
8.0
28.0

* - Indicates a replicate sample
CRDL - Contract Required Detection Limit
IDL - Instrument Detection Limit

Validation Codes

B - Quantitative data
A - Qualitative data
U - Unusable data
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APPENDIX D

Analytical Data Validation Documentation

Section 3. Sewer Data Validation Documentation
Part 2. Data Validation of Radian Analyses

(see Appendix D, Section 1, Part 4.)
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APPENDIX D

Analytical Data Validation Documentation

Section 4. Split Spoon Soil Data Validation Documentation
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June 6, 1990

Mr. Bruce Yare
Industri-Plex Site Remedial Trust
c/o Monsanto Chemical Company
800 North Lindbergh Boulevard
St. Louis, Missouri 63167

Dear Mr. Yare:

Roux Associates, Inc. has performed a validation of the inorganic analytical data
from seven split-spoon soil samples collected on February 28, 1990, March 7, 1990
and March 12, 1990 at the Industri-Plex Site (Site) in Woburn, Massachusetts as
part of the Ground-Water/Surface-Water Investigation Plan (GSIP). These
analyses were performed by ENSECO-ERCO (ERCO) of Cambridge,
Massachusetts and Radian Corporation (Radian) of Austin, Texas.

Data validation guidelines presented by Roux Associates, Inc. in Appendix E of
the GSIP Work Plan (December 21, 1990) and guidelines in U.S. Environmental
Protection Agency (USEPA) Region I Laboratory Validation Functional
Guidelines for Evaluating Inorganics Analyses (June 13, 1988 and modified
February 1989) were followed. When differing guidelines were encountered,
generally the stricter guideline was followed.

The analyses for soils were not performed under Contract Laboratory Program
(CLP) because no CLP protocols exist for the requested analyses. The results of
the validation of the inorganic analytical data are summarized in Table 1 and the
data are summarized in Table 2. Details of the results of the validation effort are
summarized below.

Data Completeness

All analyses requested were performed by ERCO and Radian with the exception
of the grain size analysis for SS-22 (6'-12'). Insufficient sample volume prevented
this analyses from being performed.
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Mr. Bruce Yare
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Calibration Verification

The required window for percent recovery for metals is 90 percent-110 percent,
therefore results are considered qualitative. The continuing calibration for arsenic
in had a recovery of 82.8 percent for samples SS-28 (O'-T) and SS-28 (7-9') and
83.7 percent for samples SS-21 (0'-2'); SS-21 (2'-8') and SD-21. All sample results
were below the detection limit.

Blank Analysis Results

Lead was detected in preparation blanks for SS-28 (O'-T), SS-28 (7-9'), SS-21 (0'-
2'), SS-21 (2'-8') and SD-21. Positive values above the action level of five times
the highest value found in a blank for an analyte are considered quantitative.
These samples results which were greater than five times the highest blank level
are all considered quantitative.

ICP Interference Check Sample Results

All samples met this criteria.

Matrix Spike Recoveries

Matrix spikes samples were run by Radian. The required limits for spike recovery
is 75 percent-125 percent. The recovery for arsenic III in Sample SD-21 was
10.4 percent while the recovery for arsenic V for SD-21 was 185.7 percent. The
results for these samples are considered qualitative.

Although requested, matrix spikes and matrix spike duplicates were not performed
by ERCO.

Laboratory and Field Duplicates

Laboratory duplicates met the criteria on samples submitted to Radian except for
arsenic in samples SS-22 (4'-6') and SS-22 (6'-12'). Therefore, these analytical
results are considered qualitative.

Laboratory Control Samples

The 80 percent-120 percent criteria for solid laboratory control samples does not
apply to soils.

Doc #MO06609Y.8.49
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Serial Dilution Results

All samples met this criteria.

Detection Limit Results

All samples met criteria.

Sample Results

All samples met criteria.

Should you have any questions, or comments, please do not hesitate to call.

Sincerely,

Martha M. Smith
Project Geologist

William Sarni
Vice President

Enclosures
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Table 1

Summary of Data Validation Recommendations for Soils
Industri-Plex Site. GSIP. Woburn. MA

Split-Spoon Soil Inorganic Compound Data

Data
Quality

Qualitative (A)

Quantitative (B)

QA/QC
Problems

Instrument
calibration
problems

Matrix Spike
Recovery

Martix Spike
Duplicate

No problems

Affected
Samples

Arsenic in SS-28 (O'-l'),
SS-28 (7-9'), SS-21 (0'-2')
SS-21 (2'-8') and SD-21.

Arsenic HI in SD-21
Arsenic V in SD-21

Arsenic in SS-22 (4'-6'),
SS-22 (6'-12')

All remaining analytes

Doc #MO06609Y.8.49
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Table 2. Summary of Analyses for Inorganic Compounds in Soil

Sample Designation:
Sample Depth (ft) :

Sample Date:

Inorganic Compounds
(Concentrations in mg/kg)

Iron oxide
Manganese oxide (mg/L)
Chromium III
Chromium VI
total Chromium
Total Calcium Carbonate
Total Organic Compounds
Total Suspended Solids
Grain size analysis "*
pH (Laboratory)

Radian Compounds

Arsenic
Arsenic III
Arsenic V
Mercury II
Mercury 0
Lead II
Lead by graphite furnace

SS-22
4-6

2/28/90

1760 B
0.12 B
6.9 B
ND B
6.* B
ND B

0.57 B
83.81 B
yes B
6.2 B

3.7 A
<0.12 B
3.75 B
<0.41 B
<0.029 B

<11 B
1.4 B

SS-22
6-12

2/28/90

2320 B
0.14 B
13.3 B
HO B
9.7 B
ND B

30.2 B
30.42 B

no
6.8 B

3.0 A
<0.12 B
2.24 B

•C0.037 B
<0.026 B

<12 B
1.2 B

SS-28
0-7

3/7/90

3710 B
0.42 B
19.8 B
ND B

26.7 B
ND B

0.55 B
91. 3Z B
yes B
4.0 B

13 B
<0.12 A
3.66 B

<0.041 B
<0.041 B

<17 B
7.1 B

SS-28
7-9

3/7/90

3440 B
1.5 B
19 B
ND B

17.2 B
31.2 B
0.07 B
88. 8X B
yes B
6.3 B

10 B
<0.12 A
2.26 B

<0.037 B
<0.037 B

<12 B
5.3 B

SS-21
0-2

3/12/90

4810 B
0.74 B
25.7 B
ND B

21.4 B
ND B

0.55 B
83.82 B
yes B
4.3 B

5.4 B
<0.12 A
3.65 B

<0.040 B
<0.035 B

<5.9 B
18 B

SS-21
2-8

3/12/90

1660 B
0.11 B
11.0 B
ND B
6.5 B
ND B

0.8Z B
30.4X B

yes B
5.3 B

2.4 B
<0.12 A
2.12 B

<0.042 B
<0.039 B

<5.2 B
3.2 B

SD-21*
2-8

3/12/90

1690 B
0.12 B
3.8 B
ND B
5.2 B
ND B

0.8X B
77.22 B
yes B
5.6 B

2.6 A
<0.12 A
3.90 B

<0.034 B
<0.034 B

<5.2 B
2.4 B

" - Indicates a replicate sample of SS-21 (2*-8')
** - Performed (yes/no)

Validation Codes

B - Quantitative
A - Qualitative
U - Unusable
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